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WARNING PAGE
Personnel performing operations, procedures and practices which are included or implied in this technical manual
shall observe the following warnings. Disregard of these warnings and precautionary information can cause serious
injury or loss of life.

STARTING ENGINE
Coordinate all cockpit actions with ground observer. Ensure that rotors and blast areas are clear and fire guard is
posted if available.

FIRE EXTINGUISHER
Exposure to high concentrations of fire extinguishing agent or toxic fumes produced by the agent should be avoided.
The extinguishing agent should not be allowed to come in contact with the skin, as it may cause frostbite or low
temperature burns.

GROUND OPERATION
Engine shall be started and operated only by authorized personnel. Reference AR 95-1.

DANGER

laser light

The laser rangefinder/designator (LRF/D) is very dangerous. Looking at the laser beam or its reflection from a shiny
surface can cause permanent blindness. Under noncombat conditions, the laser shall be used only in controlled
areas and at times specified by a range control officer.

BATTERY ELECTROLYTE
Corrosive Battery Electrolyte (potassium hydroxide). If potassium hydroxide is spilled on clothing or other material,
wash immediately with clean water. If spilled on personnel, immediately start flushing the affected area with clean
water. Continue washing until medical assistance arrives.

CARBON MONOXIDE
When smoke, suspected carbon monoxide fumes or symptoms of anoxia exist, the crew should immediately ventilate
cabin.

HANDLING FUEL, OIL, AND HYDRAULIC FLUIDS
Turbine fuels, lubricating oils and hydraulic fluids contain additives which are poisonous and readily absorbed
through the skin. Avoid prolonged or repeated contact with skin. Prolonged contact may cause skin rash or burns.
Wash contacted areas of skin after handling.

a
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BATTERY
If battery overheats, do not open battery compartment. Battery fluid will cause burns, and an overheated battery
could cause thermal burns and may explode.

NOISE
Sound pressure levels in this helicopter during some operating conditions exceed the Surgeon General’s hearing
conservation criteria as defined in TB MED 501. Hearing protection devices, such as the aviator helmet or ear plugs,
are required to be worn by all personnel in and around the helicopter during its operation.

HIGH VOLTAGE
All ground handling personnel must be informed of high voltage hazards when working near the HF antenna.

TOXIC MATERIALS
The basic stinger missile round and captive flight trainer (CFT) contain mercury thallium. If the IR domes should
break, do not touch the basic stinger missile round or CFT in the vicinity of the IR dome. This material is toxic to
unprotected skin. Avoid all contact with the released material unless protective equipment is being worn, such as a
respirator, gloves, and chemical goggles. If the skin or eyes are exposed to the spilled material, immediately flush
with large quantities of water. Any person exposed to the released materials should be promptly referred to a
physician.

The coolant reservoir, when fully charged, contains high pressure argon gas (up to 6200 psi). When moving or
storing the coolant reservoir, the protective collar must be installed to protect the male disconnect coupling from
being damaged or broken. When handling the coolant reservoir, extreme care must be taken not to drop, damage, or
break any portion of the coolant reservoir. If the coolant reservoir is damaged, high pressure gas could escape
causing the coolant reservoir to become a self-propelled projectile.

Personnel must never be positioned immediately in front of a CFT during operation. The front window can blow out
causing injury to personnel.

WEAPONS AND AMMUNITION
Observe all standard safety precautions governing the handling of weapons and live ammunition when not in use,
point all weapons in a direction away from personnel and property in case of accidental firing.

• Do not walk in front of weapons.

• To avoid potentially dangerous situations, follow all procedural warnings in this text.

• Due to lack of data, structural and aerodynamic effects on the aircraft in the event of a missile/rocket hangfire are
unknown.

• Weapons in containers that fall more than 84 inches are considered unsafe and should only be handled by
qualified personnel.

• DO NOT load a missile round which has been dropped from two or more feet onto a hard surface.

PYLON STORES JETTISON
All jettison safety pins shall be installed when the helicopter is on the ground. Safety pins shall be removed prior to
flight.  Failure to do so will prevent jettison of pylon stores.

RADIOACTIVE MATERIALS
Self-luminous dials and ignition units contain radioactive materials. If such an instrument or unit is broken or
becomes unsealed, avoid personnel contact.

b
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CHAPTER 1

INTRODUCTION

1-1. GENERAL. The OH-58D and OH-58D  helicopters are designed
for  use  in  c lose  combat  aer ia l  reconnaissance,

These instructions are for use by the operator(s). They intelligence gathering, surveillance, target acquisition,
apply to OH-58D and OH-58D  helicopters. and  i s  a rmed  fo r  se l f - de fense  and  ta rge ts  o f

opportunity. It incorporates a mast mounted sight that
enables  the  crew  to  perform the  mission  whi le1-2. WARNINGS,  CAUTIONS,  AND NOTES
remaining at a stand-off range and out of direct line ofDEFINED.
sight  of  enemy  observat ion.  Used  for  weapons
guidance, the sight laser range finder/designator canWarnings, cautions, and notes are used to emphasize
designate targets for laser-seeking weapons or canimportant and critical instructions and are used for the
accurately determine distance and direction from thefollowing conditions.
helicopter to an intended target (for self-defense, target
handover  to  an  at tack  hel icopter,  TAC AIR,  or

WARNING
conventional  field artillery engagement).  It  includes
provisions for mounting and firing multiple weapons
systems. The weapons systems are mounted on a

An operating procedure, practice, etc.,
universal  weapons pylon which is installed in thewhich, if  not correctly followed, could
intermediate fuselage. The weapons systems are fullyresult in personal injury or loss of life.
integrated  into  the  Control /Display  Subsystem.
Electronic systems provide communications security,

CAUTION
radar warning, accurate navigation data, and aircraft
identification. The helicopter is capable of performing
these missions day and night,  in limited adverse

An operating procedure, practice, etc.
weather, obscured battlefield conditions, and nap-of-thewhich, if  not strictly observed, could
earth (NOE) flight conditions.result  in damage to or destruction of

equipment.
The helicopter is powered by an Allison turboshaft
engine and has a four blade, foldable main rotor

NOTE system.

An operating procedure,  condition,  etc.,
which is essential to highlight. 1-4. APPENDIX A, REFERENCES.

Appendix A is a listing of  official  publications cited
within the manual applicable to and available for flight1-3. DESCRIPTION.
crews.

This manual contains the best operating instructions
and  procedures  for  the  OH-58D and  OH-58D
helicopters under most circumstances. The observance 1-5. APPENDIX B,  ABBREVIATIONS AND
of limitations, performance, and weight and balance TERMS.data  provided  is  mandatory.  The  observance  of
procedures is mandatory except when modification is

Def in i t ions  of  a l l  abbreviat ions  and  terms  used
required because of  multiple emergencies,  adverse

throughout the manual will be included in Appendix B.weather,  terrain,  etc.  Your  f ly ing  exper ience  is
Abbreviat ions  used  are  in  accordance  with  therecognized, and therefore, basic flight principles are not
requirements of MIL-STD-12D unless otherwise definedincluded. THIS MANUAL SHALL BE CARRIED IN THE
by the procuring activity.HELICOPTER AT ALL TIMES.

1-1
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such correction changes the meaning of  instructive1-6. APPENDIX C, SPECIAL MISSION.
information or procedures.

This appendix contains equipment peculiar to OH-58D
special mission helicopters.

1-11. SERIES AND EFFECTIVITY CODES.

1-7. ARMY AVIATION SAFETY PROGRAM. a. Designator symbol  is used in conjunction
with text contents, text headings, section headings, andReports necessary to comply with the safety program
illustration titles to show limited effectivity of  theare prescribed in AR 385-40.
material.

b . I f  t he  ma te r i a l  app l i es  t o  a l l  se r i es  and1-8. DESTRUCTION OF ARMY MATERIAL TO
configurations,  no effectivity symbols will  be used.PREVENT ENEMY USE.
Where  p rac t i ca l ,  desc r i p t i ve  i n fo rma t i on  and
illustrations are condensed and combined for multipleFor information concerning destruction of Army material
configurations to avoid duplication. In some instancesto prevent enemy use, refer to TM 750-244-1-5.
where multiple configurations are represented by the
same illustration, the illustration may not exactly depict

1-9. FORMS AND RECORDS. Army aviators all configurations. For example, between configurations
flight record and helicopter maintenance records which there may be spelling and/or spacing differences in the
are to be used by the operators and crewmembers are multi-function displays.
prescribed in DA PAM 738-751 and TM 55-1500-342-
23. c. The  effectivity symbol designates that the

material  applies to armed OH-58Ds equipped with
dedicated left and right MCPUs and Allison 250-C30/R3

1 - 1 0 . E X P L A N A T I O N  O F  C H A N G E engine. The following equipment is also normally
SYMBOLS. installed in  equipped aircraft:  IDM in place of

ATHS, MDU in place of DTS, and RMS.Changes to the text and tables, including new material
on added pages, shall be indicated by a vertical bar in OH-58Ds without FADEC are identified as (OH-58D) or
the outer margin extending close to the entire area of (CDS2) as applicable. OH-58D Control Display System
the material affected. Pages with emergency markings, II  is  identified as CDS2, OH-58D Control  Display
which consist  of  black diagonal  lines around three System III is identified as CDS3, and OH-58D Control
edges, shall have the vertical bar or change symbol Display System IV is identified as CDS4. The
placed along the outer margins between the text and effectivity symbol is applicable to both CDS3- and
the diagonal  lines.  Change symbols show current CDS4-configured aircraft, unless identified as CDS3- or
changes only. Miniature pointing hand symbol is used CDS4-peculiar.
to denote a change to an illustration.  However,  a
vertical line in the outer margin, rather than a miniature

1 - 1 2 . U S E  O F  W O R D S  S H A L L ,  W I L L ,point ing  hand,  is  ut i l ized  when  there  have  been
extensive changes made to an illustration.  Change SHOULD, AND MAY.
symbols are not used to indicate changes in the

Within this technical manual the word “shall” is used tofollowing:
indicate a mandatory requirement. The word “will” is
used to express a declaration of purpose. The worda. Introductory material.
“should”  is  used to indicate a nonmandatory but

b. Indexes and tabular data where the change preferred method of accomplishment. The word “may”
cannot be identified. i s  used  to  i nd i ca te  an  accep tab le  me thod  o f

accomplishment.
c. Blank space resulting from the deletion of text,

an illustration, or a table.

d. Correct ion  of  minor  inaccuracies,  such  as
spelling, punctuation, relocation of material, etc., unless

1-2
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CHAPTER 2

HELICOPTER AND SYSTEMS DESCRIPTION AND OPERATION

SECTION I. HELICOPTER

2-1. GENERAL. 2-3. DIMENSIONS.

Figure  2-2  depicts  pr incipal  d imensions  of  the
helicopter.

a. The helicopter has provisions for a crew of two,
consisting of a pilot and a copilot/gunner (CPG) seated

2-4. TURNING RADIUS.side-by-side, with the pilot in the right seat of the crew
station. The crew station is equipped with dual controls Figure 2-3 depicts the turning radius of the helicopter
and necessary flight and mission instrumentation. The based on a turn about the centerline of the mast.
basic airframe consists of a fuselage and tailboom.

2-5. GROUND CLEARANCES.
b. The  fuselage  houses  the  crew  stat ion  and Figure  2-2  depicts  the  ground  clearances  of  the

electronic compartments, and serves as a platform for helicopter.
the engine, transmission, and main rotor system. It is
supported by a skid type landing gear.

2-6. DANGER AREAS.

Figure 2-4 depicts the different danger areas of the
c. The tailboom serves as a platform for the tail helicopter.  These include danger areas of  the main

rotor gearbox as well as the vertical fin and horizontal rotor, tail rotor, turbine disintegration area, exhaust
stabilizer. The control tubes to the tail rotor, and the tail heat  area,  rotor  downwash  area,  high  frequency

antenna, particle separator blower, laser, missile/rocketrotor driveshaft as well as the necessary component
and gun trajectory, missile/rocket backblast, weapons/wiring, are contained in the tailboom.
launcher jettison, and IR transmission (heat/noise).

d. The main rotor system consists of four composite 2-7. CREW STATION.
material blades with folding capabilities. The tail rotor is

Figure 2-5 depict the crew station of the helicopter.a two-bladed teetering type system. Above the main
Dif ferent  components  which  control  some  of  therotor system the mast mounted sight (MMS) subsystem
helicopter systems are called out and listed.contains a television sensor (TVS), a thermal imaging

sensor (TIS), a laser rangefinder/designator (LRF/D),
and an optical  boresight (OBS) unit.  These are all 2-8. LANDING GEAR SYSTEM.
contained in a gyro-stabilized turret. Inputs from the

a. Main Landing Gear. The main landing gearmast mounted sight are transmitted to the crew station
system is a fixed skid type. The system is designed tothrough the multifunction display (MFD) located on the
withstand normal and autorotational landing loads at

instrument panel.
allowable helicopter gross weights and allow landing on
rough unimproved terrain.  The helicopter can be
equipped with either a standard gear or a Multiple
Purpose Light Helicopter (MPLH) gear that  can be2-2. GENERAL ARRANGEMENT. raised and lowered for ease of shipping during rapid
deployment operations.

Figure 2-1 depicts the general  arrangement of  the b. Tail Skid. A tail skid is attached to the aft end
helicopter. Items indexed include all access openings, of the tailboom. It acts as a warning to the pilot of an
antennas, and other items referred to in the preflight inadvertent tail low landing and aids in protecting the
inspection. tail rotor from damage.

2-1



TM 1-1520-248-10

Figure 2-1. General Arrangement (Sheet 1 of 4)
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Figure 2-1. General Arrangement (Sheet 2 of 4)

2-3



TM 1-1520-248-10

Figure 2-1. General Arrangement (Sheet 3 of 4)
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Figure 2-1. General Arrangement (Sheet 4 of 4)
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Figure 2-2. Principal Dimensions and Ground Clearance (Sheet 1 of 4)
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OH-58D WITH RAPID DEPLOYMENT LANDING GEAR

Figure 2-2. Principal Dimensions and Ground Clearance (Sheet 3 of 4)
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Figure 2-3. Turning Radius

2 - 9 . I N S T R U M E N T S ,  P A N E L S ,  A N D 2-10. CONTROLS.
CONSOLES.

All controls, except the multifunction keyboard, which
are part  of  the helicopter system, along with theira. Instrument Panel and Console. Figures 2-6 and
operations and functions, are discussed in detail under2-7 depict  the pilot  and CPG instrument panel  and
respective headings throughout this chapter.pedestal  console.  Individual  panels,  indicators,  and

display units are indexed for location and identification.
These components are described and illustrated in

2-11. CONTROL/DISPLAY SUBSYSTEM.more detail under their respective headings.

b. Overhead Console Panels and Center Post a. Description. The control/display subsystem
Circuit  Breaker  Panel. Figure  2-8  depicts  the (CDS) is a data handling and signal processing system
overhead  console  panels  and  center  post  c i rcui t which collects data from the avionics, mast mounted
breaker panel. These panels are covered in detail in sight (MMS), and helicopter subsystems. The CDS
Section XI of this chapter. transforms the data into digital code,
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PARTICLE SEPARATOR
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Figure 2-4. Danger Area
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Figure 2-5. Crew Station
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406075-1610-1
J1418

Figure 2-6. Pilot Instrument Panel and Console
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406075-592
J1047

Figure 2-7. CPG Instrument Panel
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processes, and displays the data to the aircrew on (18) Airborne video tape recorder (AVTR).
demand. The CDS provides the primary interface

 The R MCPU interfaces with the following systems:control, computations, processing, symbol generation,
monitoring,  diagnostics,  and display for  helicopter (19) ASE.
subsystems. The interfacing is accomplished by means

(20) Armament systems.of  a digital  processor,  a multiplex data bus, and
associated analog and video interfaces. The CDS

(21) Pilot ADSS.retrieves the respective data from memory and displays
the data for use by the crew or provides it to the using  The L MCPU interfaces with the following added
device. The wide range of computational and logical systems:
data processing functions are as follows:

(22) CPG ADSS.
(1) Displays helicopter subsystem data.

(23) AVTR.
(2) Data bus control.

b. Controls and Functions. (Fig. 2-9 and 2-10).(3) Air data processing.

(4) (OH-58D) Airborne target handover system c. Operation. Detailed operation of  the CDS is
(ATHS) management. covered  under  the  di f ferent  modes  of  operat ion

throughout this manual.( 5 )  I m p r o v e d  d a t a  m o d e m  ( I D M )
management.

2-12. MULTIFUNCTION KEYBOARD.(6) Communication control.

(7) Navigation subsystem management. a. Description. The multifunction keyboard (MFK)
(fig. 2-9) is located on the lower console immediately(8) Caution, warning, or advisory monitoring.
below the multiparameter display panel (11, fig. 2-6),

(9) Engine  or  t ransmission  monitor ing  and and is accessible by both crewmembers. The keyboard
control. is tied into both MFDs as a source of entering data

such as communication frequencies and channels,(10) Subsystem diagnostics.
waypoint  identifiers,  coordinates,  navigation data,

(11) Mast mounted sight (MMS) control  and WEAPONS PAGE and WEAPONS BIT/SETUP PAGE
display. data, and test mode codes.

(12) Symbol generation. b. Controls and Functions (Fig. 2-9).
(13) SCAS and heading hold control.

c. Operation. Detailed operation of  the MFK is
(14) Target and waypoint storage. covered  under  the  di f ferent  modes  of  operat ion

throughout this manual.The CDS consists of two master controller processor
units (MCPUs), two multifunction displays (MFDs), one
mult i funct ion  keyboard  (MFK),  and  one  remote 2-13. INDICATORS.
frequency display (RFD).

All indicators, instruments, and warning devices, except
 The CDS consists of  a dedicated right  master

the  mult i funct ion  display,  which  are  part  of  the
controller processor unit (R MCPU), a dedicated left

helicopter system along with their  operations and
master  control ler  processor  uni t  (L  MCPU),  two

functions,  are discussed in detail  under respective
mult i funct ion  displays  (MFDs),  one  mult i funct ion

headings throughout this chapter.
keyboard (MFK),  and one remote frequency display
(RFD).

2-14. MULTIFUNCTION DISPLAY.The  OH-58D incorporates  an  integrated  system
processor (ISP). The ISP interfaces with the following

a . D e s c r i p t i o n . Two  iden t i ca l  mu l t i f unc t i onsystems (ISP not installed in  aircraft):
d isplays  (MFD)  ( f ig.  2-10)  are  mounted  on  the

(15) Aircraft survivability equipment (ASE). i ns t rumen t  pane l .  Each  un i t  may  be  ope ra ted
independently of the other allowing separate functions(16) Armament systems.
to be performed simultaneously by each crewmember.

(17) ANVIS display symbology system (ADSS). However, data entry by means of the cursor on the
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MFD may be input through the MFK by only one b. Avionics Compartment Access Doors. Two
crewmember at  a time. This also provides system access doors (14 and 38, fig. 2-1) allow access to the
failure protection in the event of loss of one MFD. A electronics equipment in the rear cabin area. Louver
BRT (brightness control) knob is located on the lower type vents are located on the lower center portion of
left corner of the MFD to control the brightness of the each access door to aid in electrical equipment cooling.
background of the display. A CONT (contrast control)
knob is located on the lower right corner of the MFD to
control the contrast between the messages and the

2-16. CREW SEATS.background of the display.

b. Control and Functions (Fig. 2-10). Crew seats  consist  of  steel  tubular  f rames  with
stretched webbing covers for the bottom portions. The

c. Operation. All  warning, caution and advisory seat back is a contour shaped cushion attached to the
messages  are  displayed  on  the  MFD.  Detai led back armor plating with hook and pile type fasteners.
operation of the MFD is covered under the different

This cushion may be adjusted as needed for crew
modes of operation throughout this manual.

comfort. The crew is protected by armor plated panels
from the back, below, and outboard side. The seats are
equipped with a seat belt and shoulder harness. An2-15. CREW AND ACCESS DOORS.
inertia reel system is attached to the shoulder harness
to allow free forward body movement during normal
operat ion  and  automat ic  locking  dur ing  v io lentWARNING
maneuvers. A shoulder harness lock lever is attached
to the side of each seat to allow the crew to manually
lock the shoulder harness by moving the lever forward.

Inadvertent jettisoning of crew doors is Lifting the armor plate lock lever and swinging the
possible if EMERGENCY RELEASE lever armor plated panel  outward allows the crew easy
is  used  as  a  handhold  or  hand  rest entrance and exit.
during flight.

 To provide energy attenuation under emergencya. Crew Doors. The left and right crew doors (17
landing conditions, helicopters with MWO 1-1520-248-and 37, fig. 2-1) may be jettisoned by means of an
50-11 accomplished are equipped with two energyEMERGENCY RELEASE lever located immediately
attenuating crew seats. Each seat is equipped with aforward of each door. Both doors have door latching
five-point  restraint  system which includes lap belts,devices. The right door has provisions for a padlock on
shoulder harnesses, crotch strap, inertia reel, and athe outside and the left door has a locking strap on the

inside (Section XVI). single-point release mechanism.

2-16



TM 1-1520-248-10

INSTENGFUELMCPU

R QTY XDCR XDCR XDCR VS

ICSICSFMADURFDMFD

PLTCPOPLT

INVRECTDC GENENG OILPITOT

FIELDRESETBYPASSHTR

STBYNVGCKPTPOSSRCH LT

ATTPWRLTLTCONTRPWR

HYDJETTFORCE
ANTI
COLLBUS

SYSTRIMLTINTCON

SCASAIRMASTDPLRMFD

DCDATATRQNAVCPO

IR
JAMMERFUZZ

BASEBNR

MASK

55555520

555555

1/21/21/2 1/2555

5555520

555 7
1
2

5555 7
1
2

5

5 5

OFF

FORMATION LIGHTS

520 5 5 5 55

MCPU FUEL CONTR FUEL START IGN

OFF BRT
CONSOLE LT

OFF BRT
INST LT

LIGHT OFF
G
R
N

D
I

M
BRT
POS

ANTI
COLL

WHT
BRTDIM

FLOOD LT
OFFOFF OFF OFF

O
F
F

PITOT
HTR

HTR L DEFOG
BLWR

R DEFOG
BLWR

AUTO
COMPT
BLWR

OFF OFF OFFIR JAMMER

XMTR CARGO
HOOK

FUEL
BOOST

ENG
ANTI
ICE

AUTO
ENG OIL
BYPASS

START OFF RESET
O
F
F

O
F
F

PREHEAT

RUN
ESNTL BUS

AC GEN DC GEN BATT 2 BATT 1

1/2

20 5

L DIGT ANLG BOOST

HF FM FM VHF UHF ISP

AMP 2

SCTY IFF

RADAR BLWR CABIN

HF FM1 FM2 CMPTR

10 5 5 5

5 5 5 5 5 5

5 5 5

5 5 5 515

ATHS ARMT PWR

 CONTR SIGHT L GUN RKT ATAS

HELLFIRE

ARM CONTR PWR AC

TAMS

15 10 30 2 1

HDG EL 26 VAC

26 VAC HOLD LT PWR

22 1

SCAS STBY MCPU PART SEP

26 VAC ATT BLWR BLWR

DC
PWR

DC
CONTR

26 VAC AC

2 1 1 5

1051

DETR WARN ALT COMPT DEFOG HTR

20

AFT

FORWARD
OVERHEAD CONSOLE PANELS

CENTER POST
CIRCUIT BREAKER PANEL

NOTE

XMSNROTOR

BATTVIDEO

CHGRRCDR

PLTCPO

1

BRIGHT

15

MMS

IDM

5

OFF

IGN

OFF

5 5

VHF

FADEC

UHF

DATA

XFER

ENG

ANTI
ICE

406075-594
J1047

5 10

OFF

ON

EGI

1

1

1

1

1 1

Figure 2-8. Overhead Console Panels and Center Post Circuit Breaker Panel

2-17



TM 1-1520-248-10

CONTROL/INDICATOR FUNCTION

1. Labeled keys:

a.  IFF Displays page 1 of IFF pages on CPG MFD.

b.  TUNE Initiates the HF radio’s self tune mode.

c.  SCAN (CDS2/CDS3) Alternately initiates and terminates scanning of HF radio
frequencies. Pressing SCAN and “4” key activates/deactivates HF scan.

(CDS3) Alternately initiates and terminates scanning of FM-1 and FM-2
radio frequencies. Pressing SCAN and “1” key activates/deactivates
FM-1 scan and “5” FM-2 scan.

(CDS4) SCAN button has no function in CDS4.

d.  IDNT Broadcasts identification from IFF computer.

e.  Blank Enters degree, minute, and decimal point symbols in LAT/LON mode of
navigation.

Figure 2-9.  Multifunction Keyboard (Sheet 1 of 3)
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CONTROL/INDICATOR FUNCTION

2. ZERO CODE switch Clears (zeroizes) all crypto variables in KY-58, KY-75, EGI and KIT-1C
IFF. Waypoint and target coordinates, communication radio frequencies,
navigation flight  plan,  and all  other data are cleared from master
control ler  processor  uni t  (MCPU)  except  t ransmission  at t i tude
measurement system (TAMS), airborne calibration constraints, (CDS2)
ATHS/  IDM, engine condition data, and present position.

NOTE

Following completion of ZEROIZE, it may be necessary to cycle both right and
left MCPU circuit breakers to regain proper MCPU function.

(CDS4) ZERO CODE Causes a zeroize command to be sent to following subsystems: VHF
switch radio, UHF radio, FM-1 radio, FM-2 radio, KY-58 (No. 1 & 2), IDM, Data

Transfer Module,  and nonvolatile memory (NVM). Emergency radio
frequencies are not cleared when ZERO switch engaged.

Zeroize status is displayed at top of current MFD display in a box on left
side of screen to right of L-3 and L-4 keys. Status display will be one of
following:

1.  If current status is NOT COMMANDED, nothing will be displayed.

2.  If zeroize is in progress, ZERO IN PROGRESS (boxed) is displayed.

3.  If zeroize is complete, ZERO CMPLT CYCLE CDS PWR (boxed) is
displayed.

NOTE

To ensure proper system operation, power must be cycled to both MCPUs
following a zeroize.

3. REC/ACK switch Three-position (spring-loaded to center) switch. When placed in the ACK
(acknowledge) position one time, the warning system audio is silenced
and CAUTION is deleted from screen. Placing to ACK position a second
time deletes any caution or advisory messages that are displayed.
Pressing the switch to the REC position will return any stored caution or
advisory messages to the display, up to a total of five cautions and
advisories. If more than five messages are active at one time, only five
messages will be displayed plus a note of how many more messages
are yet to be displayed. Sequential activation of the REC switch will
recall the next five messages until all messages have been displayed. A
final activation of the REC switch will clear the remaining messages
from the screen.

Figure 2-9.  Multifunction Keyboard (Sheet 2 of 3)
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CONTROL/INDICATOR FUNCTION

4. EMER COMM switch Places the FM, UHF, and VHF radios in the emergency frequencies of
40.5, 243.0, and 121.5 MHz respectively and transponder to code 7700
NORM.

NOTE

(CDS4) Activating EMER COMM switch has no effect on FM-1 and FM-2 radios.
Emergency mode for these radios is controlled using L-2 key on FM-1 or FM-2
SC control page.

5. Alpha keys Used to enter characters. Space keys are located at lower left and lower
right of MFK.

6. ENTER key Enters into memory of the computer any information that has been typed
on the MFK.

7. CLR key Clears any message that has been typed but not entered into memory.

8. Numeric keys Used to enter numeric characters. A decimal point is located under the
numeric key 9.

Figure 2-9. Multifunction Keyboard (Sheet 3 of 3)
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CONTROL/INDICATOR FUNCTION

1. Optosensors Two electronic sensors that measure the average ambient light at the display.
Any change in ambient light of 30 percent or more will result in an automatic
change in the display brightness.

2. Line address keys Ten variable function keys (five on either side of screen). The function of the
keys will vary with the change of modes and screen displays. These functions
are covered in detail under the operation sections of the different modes of
operation. Line address keys are identified as L-1   L-5 and R-1   R-5 from
top to bottom throughout text  to simplify locating a specific  key or legend
associated with it.

3. CONT/PULL MAN knob Turning the knob controls the contrast between the display and the background
of the screen. Pulling the knob out overrides the optosensors to give manual
control of the display brightness.

4. Mode select keys Four keys used for selecting the modes of VSD, HSD, MMS, or COMM or their
displayed submodes.

5. BRT/PULL BKUP knob Turning the knob controls the brightness of the background of the display.
Pulling the knob outward causes the display to repeat information displayed on
the opposite MFD.

Figure 2-10. Multifunction Display
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SECTION II. EMERGENCY EQUIPMENT

b. First Aid Kit. A first aid kit is mounted on the2-17. EMERGENCY EQUIPMENT.
right side of the center support column, located behind
the pilot  seat.  Refer to Chapter 9 for  illustration ofa. Portable Fire Extinguisher. A portable hand-
location.held, chemical fire extinguisher is mounted on the left

side of the center support column, located behind the
CPG seat. Refer to Chapter 9 for illustration of location.

SECTION III. ENGINE AND RELATED SYSTEMS

drivetrain supplies the power output for  the main2-18. ENGINE.
driveshaft (5), tail rotor drive (9), AC generator, and

The helicopter is equipped with an Allison turboshaft  PMA (17).  The gear case serves as the main
structural support of the engine through two engine/engine model T703-AD-700A (250-C30R) or 250-C30R/
airframe mounts on the sides of the case.3 (fig. 2-11 and fig. 2-12). Four major components of

the engine are the compressor module, the combustion
module,  the  turbine  module,  and  the  power  and

2-19. ENGINE COOLING.accessories gearbox. The four major systems are the
engine fuel system, engine lubrication system, engine

The engine is cooled by air flowing through the engine
electrical system, and the engine anti-icing system. and the engine compartment cowling louvers.  The

cowling louvers permit outside air to enter the engine
a. Compressor Module. The compressor module is compartment through both sides, top, and aft cowling.

a single stage, single entry, centrifugal flow compressor
and is directly coupled to a two stage gas producer
turbine. 2-20. INDUCTION SYSTEM.

b. Combustion Module. The single combustion
WARNINGmodule  consists  of  an  outer  combust ion  case,  a

combustion liner, a fuel injector (11), and one igniter
plug (10).

Foreign debris is ejected under high
c. Turbine Module. The turbine module consists of pressure  from purge  blower  ducting

a two stage gas producer turbine assembly,  a two located at eye level directly above fuel
stage power turbine assembly, and an exhaust collector filler cap. Caution must be taken to avoid
support assembly. eye or face injury when engine is running

or power is applied to the system.
d. Power and Accessories Gearbox. The power

The engine air  induction system consists of  an airand accessories gearbox (3),  consists of  the gas
induction cowl, two particle separator panels, and a fanproducer turbine drive geartrain and the power turbine
purge blower.  The induction cowl and two particledrive geartrain. All engine components, including the
separator panels form a plenum chamber that suppliesengine mounted accessories,  are installed on the
clean air for the engine air inlet. The fan purge blower

gea rbox .  The  power  and  accesso r i es  gea rbox
will  eject  all  foreign matter through the fan purge

incorporates two monopole pickup units to sense gas blower ducting.
producer turbine and power turbine speed. Accessories
driven by the gas producer drivetrain are:  the fuel The induction cowl is equipped with an inlet blast shield
pump/fuel control  HMU (8), pressure/scavenge oil to prevent engine surge due to rocket blast entering the

engine inlet under certain rocket firing conditions.pump, and the starter-generator (7). The power turbine
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Figure 2-11. Engine T703-AD-700A (250-C30R)
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Figure 2-12.  Engine (250-C30R/3)
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(3) Filter Bypass Valve. The filter bypass valve2-21. ENGINE INLET ANTI-ICING SYSTEM.
opens when the filter  element becomes clogged,
allowing fuel to bypass the filter element.a. The engine anti-icing system provides anti-icing

for the compressor inlet  guide vanes and the front
c. Fuel Pressure Differential Switch. The switch isbearing support hub. The system uses hot compressed

located on the bottom of the power and accessoryair from the diffuser scroll.
gearbox. It activates the FUEL FILTER BYP caution
message when the fuel filter is clogged.b. Major components of the anti-icing system are

the anti-icing air valve mounted on the diffuser scroll,
d. Fuel Control Unit (FCU). The FCU is mountedanti-icing solenoid valve mounted on the turbine section

on the aft side of the fuel pump. Fuel enters the fuelfirewall shield, and ENG ANTI ICE switch located on
control unit after passing through the fuel pump. Thethe forward overhead console panel (fig. 2-8).
fuel control unit meters fuel to the combustor section of
the engine. The fuel  control  unit  incorporates a PYc. The anti-icing system is activated by placing the
torquemotor which controls gas producer speed. FuelENG ANTI ICE switch to the ENG ANTI ICE position.
enter ing  the  fuel  control  uni t  passes  through  anThis de-energizes the anti-icing solenoid valve, causing
additional filter and is then conveyed to the meteringair from the anti-icing air valve to be vented out the
valve. The fuel control unit has a pressure relief valvesolenoid valve. This, in turn, opens the anti-icing air
to protect the system from excessive fuel pressure. Avalve allowing hot compressed air from the diffuser to
bypass valve maintains a constant pressure differentialflow to the engine inlet, where it is dispersed through
across the metering valve and bypasses excess fuelthe inlet guide vanes and over the front bearing support
back  to  the  fuel  pump  through  an  external  l inehub. In the event of an electrical failure, the system will
connecting the pump bypass inlet to the bypass outletremain on or will activate to on if the system is off at
port of the fuel control.the time of the failure.

e. Fuel Injector. The fuel injector is mounted in the
aft end of the outer combustion case. The fuel injector2-22. (OH-58D) ENGINE FUEL SYSTEM. The
sprays metered fuel into the combustion section of theengine fuel  system delivers fuel  to the engine for
engine where it is mixed with air for combustion.combustion.  The major components are the engine

driven fuel pump, fuel filter, fuel pressure differential
switch, fuel control unit (FCU), and fuel injector (fig. 2- 2-23. (OH-58D) ENGINE CONTROLS. Engine
11).

controls consist of the throttle, electronic supervisory
control  (ESC),  fuel  control  panel,  and an RPM trima. Engine Driven Fuel Pump. The engine driven
switch.fuel pump is a positive displacement gear-type pump

driven by the gas producer section of the engine. It a. Throttle. The throttle is a rotating twist  grip
incorporates a single gear-type pumping element. Fuel located on each collective.  It  establishes fuel  flow
passing through the pump is delivered to the fuel requirements which determine power turbine speed.
control unit. The fuel pump is installed on the power The throttle has three primary positions: off, idle, and
and  accessory  gearbox  and  is  dr iven  by  the  gas full open. An IDLE REL button on the pilot collective
producer turbine. Access to the pump is gained through prevents the throttle from being turned to the off
the right engine access door. position from idle. When the button is pressed in, the

throttle can be rotated from idle to off.
b. Fuel Filter. The fuel  filter  is  mounted on the

lower rear portion of the power and accessory gearbox. b. Electronic Supervisory Control  (ESC). The
It consists of an impending bypass indicator, a filter ESC electronical ly  controls  engine  operat ion  by
element and a filter bypass valve. The filter can be evaluating the following discrete inputs: power turbine
seen by opening the left engine access door (11, fig. 2- trim switch selection,  NG speed, NP speed, TGT,
1). collective position, pressure altitude, and outside air

temperature. The ESC uses these inputs during start( 1 ) I m p e n d i n g  B y p a s s  I n d i c a t o r . T h e
and above 96% NP to control NG RPM with the PYimpending bypass indicator is a red button that extends
torquemotor to vary PY air  pressure against  PX airwhen an impending bypass condition exists.  Notify
pressure in the bellows/fuel metering valve assembly inmaintenance personnel if indicator extends.
the fuel control unit (FCU). The ESC operates in the

(2) Filter Element. The filter element is a 10 digital or analog mode. Both modes maintain a constant
micron, disposable filter element. power turbine speed (NP) and provide overspeed
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protection.  The ESC is programmed to continually with a high gross weight/density altitude
perform tests of its internal condition and the integrity will cause transients to the extent that
of incoming signals. If a fault is detected which causes the low rotor/high rotor warning message
degraded  operat ion  of  the  ESC digi ta l  mode,  an may be activated; therefore, maneuvers
advisory message of FUEL CONTROL displays on the that require OGE capability should not be
MFD. Failures that will activate the FUEL CONTROL performed. Crews must monitor NR/NP/
advisory message are:  loss of  a single NG or NP NG to ensure that they remain within
monopole signal (the monopole pickups are dual type normal operating limits.
pickups with two independent coils and each provides

(2) Analog  Mode. The  analog  mode  is  thean  RPM signal) ,  loss  of  the  TGT signal ,  loss  of
collective pitch position signal, open or short circuit in backup mode of operation for the ESC. The analog
the overspeed dump solenoid,  and miscellaneous mode can be selected manually.  This is done by
internal  fa i lures.  The  FUEL  CONTROL advisory placing the NORM ANLG BACK UP switch to the ANLG
message will also appear during interrogation of the BACK UP position. This removes power from the digital
digital  mode of  the ESC. The FUEL CONT caution side of the ESC. There is no indication to the pilot the
message  indicates  to  the  pi lot  that  the  ESC has analog mode has failed. Therefore, caution should be
switched from the digital  (primary) to the analog used when first  selecting the analog mode. When
(backup) mode. A FUEL CONTROL advisory message operating in the analog mode, the following functions
will  also appear.  Failures that can activate a FUEL are not available: engine start temperature limiting, NP
CONT caution message are: loss of 28 Vdc to ESC, trim control, NP acceleration protection, and collectiveloss of both NG signals or both NP signals, a short or

anticipation. In the analog mode, NP overspeed trips atopen circuit to the PY torquemotor, loss of collective
113% and is not rate sensitive.pitch and ambient pressure input simultaneously, and

internal failure of the digital mode of the ESC. Faults of
NOTEthe digital  mode of  the ESC can occur without the

corresponding caution or advisory messages. All fault
B o t h  d i g i t a l  a n d  a n a l o g  o v e r s p e e dcodes are held in memory and can be accessed by
protection is active when operating in theinterrogating the ESC. The ESC does not have a
digital mode.continuous memory; therefore, once electrical power to

the digital mode of the ESC is removed, all fault codes (3) Manual Mode. The manual mode is used inwill be lost. Circuit protection is provided by the FUEL
the event of a digital and analog failure or a total lossCONTR analog  and  FUEL  CONTR DIGT  circui t
of electrical power to the ESC. NP speed and powerbreakers located in the forward overhead console panel
adjustments are controlled by throttle inputs.(fig. 2-8). If both modes of the ESC fail, the engine can

be controlled manually through the use of the throttle. c. Fuel Control Panel. The fuel control panel (item
(1) Digital  Mode. The  digi ta l  mode  is  the 13, fig. 2-6., and fig. 2-13) is located on the right side

normal mode of  operation for  the ESC. The mode of the center pedestal. It contains a covered NORM
provides for:  engine start  temperature limiting,  NG ANLG BACK UP switch and two push type switches
speed  governing,  NG accelerat ion  control ,  NG labeled DIGITAL and ANALOG.
overspeed protection, NP speed governing, NP trim
control,  NP acceleration protection,  NP overspeed NOTE
protection,  and collective anticipation.  In the digital
mode, NP overspeed protection will trip at 122% and is
rate sensitive. This value is reset lower if NP RPM is • Any interruption in DC power will erase
increasing rapidly. The amount of reset is determined the memory of the Electronic Supervisory
by acceleration rate. For every 10%/second change in Control (ESC). If a fuel control advisory
the  NP,  t he  NP  i s  reduced  by  1%.  Th i s  i s  a and/or FUEL CONT caution message is
noncommit t ing  system,  i .e. ,  when  the  overspeed displayed and the situation permits, it is
condition is gone, so is the attempt to reduce the NP recommended the fuel control bit check
RPM. In the event of digital mode failure, the ESC will be  pe r fo rmed  and  the  fau l t  codes
automatically transfer to the analog mode. Manually recorded prior to turning the battery off.
placing the NORM ANLG BACK UP switch to the ANLG

Plac ing  the  NORM-ANLG  BACK  UPBACK UP position ensures the system is operating in
switch to the ANLG position will erase thethe analog mode only.
memory.

CAUTION • With engine operation at 100% RPM, the
crew will  notice a 2 to 3% increase in
RPM if NORM-ANLG BACK UP switch isOperation in the analog mode will not be

considered as normal operations. Flight placed in the ANLG BACK UP position.
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(3) DIGITAL Test  Switch. The  push-type
DIGITAL test  switch is used to test  the overspeed
control  of  the ESC without the danger of  an actual
overspeed. Pressing the DIGITAL test switch changes
the overspeed reference point from 122% NP to 70%
NP. With NP set between 70 and 80%, a droop in TGT,
NP,  and/or  NG should  be  observed  i f  overspeed
protection is operating properly.  Activation of  the
DIGITAL test switch interrogates the ESC for any fault
codes and can be done anytime. During the end at the
completion of the interrogation, the advisory message
will display. If no fault codes are present, the message
will display only a few times then delete. If on the FDL
bit page, the words IN TEST will display below the fuel
control prompt followed by a GO. If fault codes are
present, the advisory will display for a longer period of
time. When interrogated, the ESC will send fault codes
in a coded sequence or pattern given in two-digit
numerical combination to the MCPU for interpretation.
The first digit indicates the number of long (2 second
duration) signals; the second digit indicates the number
of short (0.5 second duration) signals. The signals are
separated by a one second pause. For example: if the
ESC sent a code 33 to the MCPU, this would be three
long signals followed by three short signals, taking the

NORM

ANLG
BACK

UP
DIGITAL

ANALOG

406075-9
H3832

MCPU approximately 15 seconds to interpret. BecauseFigure 2-13. Fuel Control Panel
the ESC sends fault codes out in a time dependent

(1) NORM ANLG BACK UP Switch. The NORM sequence, time before the pilot sees the interpreted
ANLG BACK UP switch is used to remove DC power codes will vary. If the DIGITAL test switch is held in
from the digital mode of the ESC. With the cover down during testing, it could cause the MCPU to lock into the
(NORM position), the digital mode is used to control test mode. If this occurs, a press and release of the
metered fuel flow. In case of failure of the digital mode, test switch should correct the lockup.
the analog mode will take over control of fuel metering
automatically,  even with the switch in the NORM (4) ANALOG Test  Switch. The  push-type
position. The ANLG BACK UP position should only be ANALOG test switch is located below the DIGITAL test
used to test operation of the analog mode or after a switch on the fuel control panel. Pressing the ANALOG
digital mode failure. When the analog mode of the ESC test switch changes the overspeed reference point from
assumes control, the digital mode is off line and the 113% NP to 70% NP. With NP set between 70 and 80%
caution and advisory will display to advise the crew of a droop in TGT, NP, and/or NG should be observed if
the limited capability situation. In the analog mode, the overspeed protection is operating properly. Unlike the
pilot must be aware of the loss of ability to control the DIGITAL test, the analog test will not display any fault
RPM through  the  RPM switch,  the  loss  of  droop codes. This is due to the absence of a communication
anticipation, and the loss of RPM surge protection. link with the digital section of the ESC.

(2) Fuel Control Mode Switching Procedure.
NOTE

( a ) D I G I T A L  t o  A N A L O G  s w i t c h i n g 
unrestricted for all flight conditions.

• Anomalies within the analog system will
(b) ANALOG to DIGITAL switching   limited to not be annunciated to the flight crew due

maximum of 60% mast torque. to the absence of a communications link
with the digital system.

NOTE
• Use the digital readout on the MPD when

adjust ing/sett ing  the  NR/NP.  The  NRWhen performing the fuel control overspeed
vertical scale indicator and the MFD NRcheck, holding the DIGITAL or ANALOG test
backup display may indicate 1% higherswitch continuously will cause a constant
than the actual NR, which is shown on thefluctuation in engine RPM until  the test

switch is released. MPD readout.
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(5) RPM Trim Switch. The power turbine or NOTE
engine RPM (ENG RPM) trim switch is located on the
pilot collective head. The switch is marked +RPM-. The

Turning the FADEC circuit breaker switch totrim switch, with throttle full open, adjusts ENG RPM
the OFF position at engine speeds belowwithin the range of 96 to 102%. The RPM switch is
85% NP may result in intermittent activationeffective only in the digital mode.
of the FADEC FAIL and FADEC MANUAL
warning messages and audio tones. With
NG speeds  below  approximately  70%2-24.  ENGINE FUEL SYSTEM.
engine may flame out.

a. Full  Authority  Digital  Electronic  Control
(FADEC) System. (d) Compressor Inlet Temperature Probe

(CIT). The CIT probe is mounted on the forward wall
The FADEC system is an electronic control  with a of the particle separator cowling near the engine water
hydromechanical backup (manual) mode. The FADEC wash line and provides air temperature input to the
provides rotor speed governing, engine torque limiting, ECU.  This  input  al lows  the  ECU to  adjust  fuel
temperature limiting,  automatic start  sequencing, schedules based on inlet air temperature.
automatic flameout detection/relight capability, surge
detection/alleviation, and NP and NG speed limiting (e) NR RPM Transducer. The  NR RPM
capability  while in automatic mode. NP overspeed transducer is located on the aft  right  side of  the
protection is the only feature provided in both the transmission case. This input allows the ECU to adjust
automatic and manual mode. fuel schedules based on main rotor RPM.

(1) FADEC System Hardware.
(2) Automatic  Mode. Upon  power-up  and

successful completion of BIT, the FADEC system will(a) Hydromechanical Unit (HMU). The HMU
operate in the automatic mode. In this mode, the(8, fig. 2-12) is engine mounted and driven by the NG
FADEC control system is an NG rate of accelerationgear train. It incorporates a fuel metering unit and a
controller that regulates the gas producer accelerationfuel pump.
rate and the engine power. The system provides for
precise governing and consistent engine acceleration/(b) Electronic Control Unit (ECU). The ECU
deceleration rates regardless of engine condition.is mounted in the aft  electrical  compartment and

controls the engine during automatic mode operation by
monitoring, controlling and limiting engine speed, fuel ( 3 ) M a n u a l  M o d e . T h e  F A D E C  s y s t e m
flow, acceleration rate, temperature, torque and other incorporates a hydromechanical manual backup system
engine parameters. During the engine start sequence, (manual mode) to provide a get home capability in the
the ECU will drop off line if supplied power drops below event of  a critical  ECU failure (hard fault).  Manual
10.3 VDC (at the ECU). The ECU will come back on- mode  select ion  also  energizes  the  igni ters  to  a
line during the start sequence at a supplied power of 12 continuous ON status to aid in the prevention of
VDC (at the ECU). flameout. The only FADEC automatic feature available

in the manual mode is the NP overspeed protection. In
( c ) P e r m a n e n t  M a g n e t  A l t e r n a t o r t h i s  m o d e ,  t h e  p i l o t ’ s  t h r o t t l e  i n p u t  i s  t i e d

(PMA). During normal engine operation an engine- hydromechanically to the fuel flow metering window in
mounted, NP-driven PMA (17, fig. 2-12) provides all the HMU. The manual mode is engaged by pressing
required FADEC electrical  power at  engine speeds the FADEC AUTO/MAN switch (21, fig. 2-6), located
above 85% NP. The aircraft  will  supply ECU power above the standby airspeed indicator on the instrument
during engine starting and speeds below 85% NP. panel.
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(5) Automatic Start  Sequence. The FADEC
system provides automatic sequencing of  starter,
ignition, and fuel flow during engine starting while in
the automatic mode. Fuel flow is automatically adjusted
to control NG acceleration rate and limit engine start
temperature. The system also provides a hot start abort
f ea tu re  t ha t  cu t s  f ue l  f l ow  o f f  t o  p reven t  an
overtemperature condition.

During an automatic start, the starter and igniter are
sequenced  OFF  by  the  FADEC system when  the
engine reaches 50% NG speed. The system will cut off
f ue l  f l ow  and  re -engage  the  s ta r te r  i f  t u rb ine
temperature exceeds limits. The system will motor the
starter for up to 60 seconds or until TGT is below 149
°C (300 °F), whichever occurs first. These features are
not available in the manual mode.

It is critical for the pilot to monitor engine parameters
during starting even though the FADEC system has hot
start abort logic. If an incorrect maintenance procedure
is used, the ECU may fail  because it  is  unable to
reduce fuel flow to the scheduled value. Hot start abort
logic is not available with a FADEC fail condition. If no
action is taken, the engine can hot start.

406530-48
J0863

(6) Limit Override Logic. The FADEC systemFigure 2-14. AUTO/MAN switch
provides  automat ic  l imi t ing  funct ions  including
temperature limiting, torque limiting, NG speed limiting,CAUTION
and NP overspeed protection when operated in the
automatic mode. The FADEC system incorporates logic
to automatically override engine threshold operatingT o  p r e v e n t  u n c o n t r o l l a b l e  r o t o r
l imits based on the engine operating condition andoverspeed and damage to drive train
when main rotor speed droop exceeds 7%.components while on the ground, do not

swi tch  to  manua l  mode  un less  the (7) NG Governing System. The FADEC system
collective is full down and the throttle is interfaces with the engine NG monopole speed sensor
at idle. to measure gas producer turbine speed. The FADEC

system adjusts the engine acceleration schedule based(4) Mode Switching. Mode switching is done by
on NG speed, ambient temperature,  and pressure.pressing the FADEC AUTO/MAN switch (21, fig. 2-6)
Temperature  input  is  provided  by  the  CIT  probeand confirming that the desired legend is illuminated.
mounted in the particle separator near the compressorThe switch incorporates a spring released latching
inlet .  Ambient  pressure  input  is  provided  by  amechanism. Switching from the manual to automatic
transducer in the ECU. Fuel  flow is scheduled asmode reinitiates fault detection and clears all current
required to satisfy power demand. The NG mechanicalfaults from ECU volatile memory (RAM). Non-volatile
threshold limit is 105%. The NG mechanical overrideECU memory is unaffected. Fault codes displayed by
limit  is  106%. This feature is not available in thethe  CDS are  also  unaffected.  These  codes  are
manual mode.permanently latched and are not cleared until  the

engine monitor page reset code is input from the (8) NP Governing System. The FADEC system
keyboard unit. interfaces with the engine NP monopole speed sensor

to measure power turbine speed and provide power
turbine overspeed protection.  The FADEC systemCAUTION
governs  power  turbine  speed  (NP)  in  the  normal
operating range from 95% to 105% NR using the NP

To prevent a hot start  it  is critical  to trim switch mounted on the pilot collective control head.
visually confirm that the correct legend The FADEC system receives a discrete rotor speed
is illuminated on the AUTO/MAN switch. input signal from a rotor speed sensor located on the
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right  aft  transmission housing. This feature is not (14) Fault  Monitoring. The FADEC system
available in the manual mode. incorporates  logic  and  circui t ry  to  perform sel f

diagnostics.
(9) Overspeed System. The FADEC system

An automatic FADEC power up check exercises allincorporates an analog NP overspeed control system
electrical circuitry to assure system functionality andthat is designed to provide overspeed protection due to
readiness.loss of load events (shaft failures). The NP overspeed

system is activated at 124% NP and operational in both
b . E n g i n e  F u e l  S y s t e m  E l e c t r i c a lthe automatic and manual modes.

Components. The electrical components of the engine
fuel system are the ECU, AUTO/MAN switch, power( 1 0 ) T G T  S y s t e m . T h e  F A D E C  s y s t e m
turbine rpm trim control, ignition system, Ng and Npcontinuously monitors engine TGT to prevent steady
monopole pickup units, turbine gas temperature (TGT)state or transient temperature limit exceedances. The
measurement components, and Np overspeed solenoid.FADEC system reduces  fuel  f low  to  prevent  an

exceedance. The TGT run threshold limit  is  815 °C
c. 10-Micron Fuel Filter. The fuel filter is mounted(1499 °F). The TGT run override limit is 1093 °C (1999

on the lower rear portion of the power and accessory°F). These features are not available in the manual
gearbox and is driven by the gas producer turbine. itmode.
consists of  an impending bypass indicator,  a filter

(11) Torque System. Torquemeter oil pressure element, and a filter bypass valve. The filter can be
is measured by a sensor connected to the engine seen by opening the left engine access door (11, fig. 2-
accessory gearbox torque sensing port.  This signal 1).
provides the FADEC system with the power turbine

( 1 ) I m p e n d i n g  B y p a s s  i n d i c a t o r . T h eoutput torque. The FADEC system will reduce fuel flow
impending bypass indicator is a red button that extendsto prevent a shaft torque limit exceedance. The power
when an impending bypass condition exists.  Notifyturbine output torque threshold limit  is  131%. The
maintenance personnel if indicator extends.torque override limit  is  167%. This feature is not

available in the manual mode. (2) Filter Element. The filter element is a 10
micron, disposable filter element.

(12) Surge Detection/Avoidance. The FADEC
(3) Filter Bypass Valve. The filter bypass valvesystem detects engine surge events.  Without pilot

opens when the filter element is clogged.action, the FADEC system will schedule fuel flow for
zero acceleration in order to quickly recover from the

d. Fuel Pressure Differential Switch. The switch issurge. The system will attempt to avoid another surge
located on the bottom of the power and accessoryby reducing the maximum acceleration schedule in the
gearbox. It activates the FUEL/FILTER BYP cautionNG range where the surge occurred. The ECU engine
message when the fuel filter is clogged.monitoring function will record the number of surges in

non-volatile memory and displays them on the FADEC
e. Fuel Injector. The fuel injector is mounted in the

monitor page.
aft end of the outer combustion case. The fuel injector
sprays metered fuel into the combustion section of theThe maximum acceleration schedule is reset to the
engine where it is mixed with air for combustion.original schedule when FADEC system power is cycled

or when the AUTO/MAN select switch is cycled. This
feature is not available in manual mode. 2-25. OIL SUPPLY SYSTEM.

(13) Flameout Detection/Auto-Relight. The
a. General. The engine oil lubrication system is aFADEC system incorporates an automatic relight

circulating dry sump type with an external reservoir andfeature that detects an engine flameout and activates
heat exchanger. The major components of the enginethe automatic relight  circuitry.  The ENGINE OUT
oil lubrication system are the engine oil filter assembly,warning will be annunciated to the pilot via the CDS.
an in-line oil  filter  assembly,  pressure/scavenge oilWithout pilot action, the FADEC will initiate a restart
pump, engine oil  tank,  engine oil  cooler,  oil  coolersequence. This includes scheduling the appropriate
bypass valve, and two electromagnetic chip detectorrestart  fuel  flow, activating the ignition system and
drain plugs.engaging the starter if required. Relight will be detected

by the FADEC system and TGT will be limited. The b. Filter Assemblies.
engine  should  smoothly  accelerate  back  to  the
commanded operating condition. This feature is not (1) The  internal  engine  oi l  f i l ter  assembly
available in the manual mode. consists of an oil filter element, impending oil bypass
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indicator (2, fig. 2-11), filter bypass valve, and pressure BYPASS switch in the AUTO position has no effect on
regulating valve. The assembly is located on the upper, engine oil flow.
left side of the power and accessories gearbox and is

e. Chip  Detectors. Two electromagnet ic  chipaccessible from the top of the engine.
detectors are located in the engine oil  system. The

(2) The in-line oil filter assembly is located aft of lower chip detector is located at  the bottom of the
the engine aft firewall on the left side. The in-line oil accessory gearbox; the upper chip detector is adjacent
filter assembly consists of a filter element, oil bypass to the oil tank return line.
indicator, and bypass valve. When the filter element
becomes clogged, it will give a warning by extending
the oil bypass (red) indicator. The indicator extends 2-26. IGNITION.
when a set  differential  pressure across the filter  is

The engine ignition system has two basic components,exceeded. When in the reset position, the indicator will
a low voltage, capacitor  discharge ignition exciterbe hidden from view. If the indicator is extended, it can
assembly and a spark igniter  lead assembly with abe reset by pressing in. An extended indicator is not
shunted surface gap igniter plug. The ignition exciter issufficient reason to ground the helicopter.
located on the lower left bottom side of the power and
accessories gearbox. The igniter plug (10, fig. 2-11) isc. Oil Tank. The engine oil tank is located aft of
located on the lower right rear area of the combustionthe engine oil cooler, above the aft fuselage. A sight
chamber.glass is located on the left side of the tank. Normal oil

level is indicated when oil fills the sight glass and the
float ball is at the top of the sight glass. Oil grades and

2-27. STARTER.specifications are prescribed in Section XV of  this
chapter. a. Starter Switch. The START switch is located on

the pilot collective control head. The switch is spring-d. Cooler. The engine oil cooler is located directly
loaded and must be positioned and held for  engineaft of the engine and above the oil cooler blower. The
start. The ignition keylock switch must be in the ONoil cooler blower is an integral part of the tail rotor drive
position to complete the starter ignition circuit. Refer tosystem. Air  is  discharged from the blower upward
Chapter 8 for switch operation.through the engine oil cooler.

b. Starter-Generator. The starter-generator (7, fig.(1) General. Engine  oi l  can  bypass  the  oi l
2-11) is located on the aft right side of the power andcooler by two methods. When the engine oil is cold, the
accessories gearbox. Access to the starter-generator isoil cooler is bypassed through a valve located on the
gained through the right engine compartment accessright side of the oil cooler. This mechanical valve is
door. A start counter is provided, for recording eachcontrolled by the temperature of the oil flowing through
time the exciter is energized, and is located on theit. When the oil is cold, the valve is closed allowing oil
lower, left side of the power and accessories gearbox.to bypass the cooler. The valve starts to open as the oil

temperature reaches 71 °C (160 °F). At 81 °C (178 °F)
or higher, the valve is completely open allowing oil to

2 - 2 8 . E N G I N E  I N S T R U M E N T S  A N Dflow through the cooler.
INDICATORS.

(2) Functional Description. The second source
of oil  cooler bypass is the oil  cooler bypass valve a. Vertical Scale Display Subsystem (VSDS). The
mounted on the back side of the aft engine firewall. VSDS consists of the multiparameter display (MPD),
This electrically operated valve is powered through the dua l  t achomete r ,  and  TGT/TRQ  ( tu rb ine  gas
DC emergency bus and controlled by the ENG OIL temperature/mast torque indicators (fig. 2-6). These are
BYPASS switch located on the forward overhead vert ical  scale  type  displays,  e i ther  alone  or  in
console panel (fig. 2-8) in conjunction with engine oil combination with digital readouts. The vertical scale
quantity. When the ENG OIL BYPASS switch is in the displays are color coded and have range markings and
OFF position, a low engine oil quantity condition will symbols to show operating limits, cautions limits, and
i l luminate  the  LOW OIL  QUANTITY  ENG caut ion avoidance areas. Refer to Section XIV for additional
message on the MFD but the oil  cooler will  not  be descriptive data.
bypassed. With the ENG OIL BYPASS switch in the
AUTO position, a low engine oil quantity condition will b. Turbine (Ng and Np) Speed Monopole Pickup
illuminate the LOW OIL QUANTITY ENG and OIL BYP Units. The turbine speed indicating components are
ENG caution lights and the oil cooler will be bypassed. two monopole pickup units installed on the power and
At normal engine oil  quantity,  placing the ENG OIL accessories gearbox. The power turbine (Np) monopole
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pickup  uni t  is  located  on  top  of  the  power  and NOTE
accessories gearbox. The gas producer (Ng) monopole
pickup unit (4, fig. 2-11) is located on the upper right In order for the the TGT caution timers to be
portion of the power and accessories gearbox. reset after the limit threshold is exceeded,

TGT must  be  lowered  30 °C below  the
c . T u r b i n e  G a s  T e m p e r a t u r e  ( T G T ) threshold.  For the 30 minute range, TGT

Measurement. Turbine gas temperature (TGT) is must be reduced below 686 °C to reset the
measured at four thermocouple probes located around timer. (CDS2) For the 5 minute range, TGT
the power turbine section. These signals are processed must be reduced below 755 °C to reset the
through the MCPU and MPD and then sent to the TGT timer.
indicator where TGT is displayed in degrees Celsius.
Signals are also processed through the MCPU to the
caution, warning, and advisory system for overtemp
conditions.

SECTION IV. FUEL SYSTEM

The pump pressurizes the fuel inlet line and assists the2-29. FUEL SYSTEM.
engine-driven suction pump at its  critical  operating

The fuel  system consists of  a crash resistant,  self- periods: during start, at very low fuel levels, and during
sealing fuel cell, one engine driven fuel pump, one fuel high altitude operation.
cell mounted priming/boost pump, quantity indication
system, emergency shutoff valve, drainage provisions,

c. Emergency Fuel Shutoff  Valve. A manuallylow level warning system, filter, filter bypass indicator,
operated emergency fuel shutoff valve is provided toand breakaway valve. Refer to Section XV for usable
stop fuel flow to the engine. The valve is operated withfuel. The system incorporates a closed circuit refueling
a fuel shutoff lever (7, fig. 2-5) on the forward right sidereceiver. Fuel grades and specifications are prescribed
of  the  overhead  console,  adjacent  to  the  r ightin Section XV of this chapter.
floodlight.  The fuel  valve is on when the lever is
forward (FUEL ON), and off when the lever is to the

2-30. CONTROLS AND INDICATORS. rear (FUEL OFF).

a. Fuel  Quantity  Indicator. The  fuel  quant i ty
d. Fuel  Low  Caution  Message. A FUEL  LOWindicator (FUEL QTY) is located on the MPD (fig. 2-6).

caution message will be displayed on the MFD whenFuel quantity is displayed by a vertical scale and a
there is a minimum of 97.5 pounds of fuel remaining.selectable digital readout indicator. The indicator is

powered by the battery emergency bus and protected When the fuel is at this low level, the fuel remaining
by the FUEL QTY circuit breaker, which is located on may not be available except when the helicopter is in
the overhead console circuit breaker panel (fig. 2-8). level  or  coordinated flight.  The FUEL LOW caution
During a nosedown flight condition, the fuel quantity message in conjunction with a FUEL BOOST FAIL
indicator may indicate high. cau t i on  message  may  i nd i ca te  impend ing  fue l

starvation.
b. Fuel Boost Pump. A fuel boost (primer) pump is

located in the fuel  cell.  The pump is activated by
e. Fuel Filter Bypass Caution Message. A FUELplacing the FUEL BOOST switch (fig.  2-8) to FUEL

FILTER BYP caution message will be displayed on theBOOST or by activation of  the START switch.  The
MFD when there is an impending bypass condition ofsystem is powered by the battery emergency bus and
the fuel filter.protected by the FUEL BOOST circuit breaker.

SECTION V. FLIGHT CONTROL SYSTEM

includes a cyclic control system, a collective control2-31. FLIGHT CONTROL SYSTEM.
system, a directional antitorque control system, force

The flight control system is a positive mechanical type, trim system, and a stability and control augmentation
actuated by conventional helicopter controls. Complete system (SCAS). Hydraulic servoactuators are employed
controls are provided for both crewmen. The system
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in the control system to prevent feedback forces and collective (19, fig. 2-5) is removable. To install, place
reduce pilot fatigue. collective fitting in end of jackshaft and align slots of

throttle shaft and notches of collective tube so that
screw on throttle grip is up with throttle up. Tighten nut

2-32. CYCLIC CONTROL SYSTEM. on end of collective to fitting on jackshaft and install
retaining pin.  The CPG collective incorporates onlyThe cyclic control  stick is located forward of  each
throttle control. The CPG throttle rotation distance iscrewmember seat and is the primary attitude control.
approximately half  that  of  the pilot  throttle rotationThe pilot cyclic (4, fig. 2-5) is adjustable forward and
distance. Friction can be induced into both pilot andaft. It is adjusted to the desired position by turning the
CPG collectives by rotating the friction adjustmentadjustment knob (2,  fig.  2-15).  Cyclic position is
knob, located between the pilot and CPG seats.indicated on the indicator (1) located at the base of the

cyclic.

2-34. TAIL ROTOR CONTROL SYSTEM.
CAUTION

The tail rotor control system is operated by pilot or
CPG antitorque pedals (3, 25, fig. 2-5). Pedal adjusters

To prevent possible inadvertent contact are provided to adjust  pedal-to-seat distance for
of pilot cyclic grip with the instrument individual comfort.
panel, adjustment of the cyclic will not
exceed two complete turns from the full
aft position. 2-35. FORCE TRIM SYSTEM.

The CPG cyclic (22, fig. 2-5) can be engaged or locked The force trim system is incorporated into the cyclic
out of the flight control system. When engaged, it has a and tail rotor control systems to provide artificial feel in
typical dual control function of the flight control system. the flight controls. The force trim system is activated by
When in the lockout position, the cyclic is mechanically a FORCE TRIM switch located on the SCAS control
disconnected from the flight control system at a fixed panel (fig. 2-17). Force trim being on or off is a pilot
cen te r  pos i t i on .  A l l  e l ec t r i ca l  sw i t ches  rema in option. When heading hold (HDG HLD) is engaged,
functional. This feature is primarily provided for use however, force trim is automatically engaged for tail
when  the  MMS  i s  be ing  ope ra ted .  To  l ock  ou t rotor controls regardless of  FORCE TRIM switch
(disengage) CPG cyclic, push (CYC STK ENGAGE) position. Force trim may be interrupted by pressing the
latch (1, fig. 2-16) downward. To engage, move pilot TRIM REL button on either cyclic grip (7, fig. 2-15 and
cyclic to approximately the neutral position and pull 10,  fig 2-16) to allow repositioning of  the cyclic or
upward on CYC STK ENGAGE latch.  Verify control antitorque controls to a new reference point.  The
movements can be noted through both cyclic controls. system is protected by a FORCE TRIM circuit breaker

and is powered by the battery emergency bus.
The cyclic grips (fig. 2-15 and 2-16) are located at top
of each cyclic.

2 - 3 6 . S T A B I L I T Y  A N D  C O N T R O L
AUGMENTATION SYSTEM (SCAS).2-33. COLLECTIVE CONTROL SYSTEM.
The SCAS is a three-axis (pitch, roll and yaw) flight

WARNING control augmentation system with a heading hold mode
(HHM). This limited authority, rate reference system
improves handling qualities by damping the high

To  ensure  fu l l  th ro t t l e  t rave l  when frequency, short term external inputs to the helicopter
instal l ing  CPG collective,  al ignment while providing the desired response characteristics for
notch on collective must be aligned with pi lot  inputs.  The  heading  hold  mode  operates  in
alignment boss in elbow assembly before conjunction with the yaw SCAS system as an aid to
t i g h t e n i n g  k n u r l e d  n u t .  I n c o r r e c t maintaining a desired heading.
installation or misalignment will cause an
NR and NP droop. All yaw channels must be operational before heading

hold can be engaged.
The  col lect ive  control  system is  operated  by  a
collective, located to the left of each crewmember seat, Upon failure of a system, a CAUTION message − P/R
and is the primary control for lift. A rotating grip type DISENG, YAW DISENG, or SCAS DISENG − will be
throttle and a collective control head are located at the displayed and accompanied by an audio tone. The P/R
forward end of the pilot collective (fig. 2-18). The CPG DISENG caution indicates that the pitch axis and/or roll

2-33



TM 1-1520-248-10

Figure 2-15. Pilot Cyclic Controls and Grip
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Figure 2-16. CPG Cyclic Controls and Grip
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Figure 2-17. Stability and Control Augmentation
System (SCAS) Control Panel

axis has failed and disengaged. The YAW DISENG
caution indicates that the yaw axis of the SCAS system
has failed and disengaged. SCAS DISENG indicates
that the entire SCAS system is inoperative. In addition
to the caution messages, an advisory message ONE
YAW CHAN OFF will be displayed in the event the yaw
SCAS system experiences a partial  failure.  SCAS
failure will  result  in increased pilot  workload in the
affected channel(s). Upon failure, the failed systems
actuator will center and lock to prevent the introduction
of erroneous inputs into that  channel.  The failure
protection logic includes a preflight  function which
validates the SCAS system and isolates faults within
the system.

a. Control Panel. The SCAS portion of the control
panel (fig. 2-17) includes ENGAGE switches for PITCH/
ROLL and YAW channels, a PWR switch, and a TEST
switch. The PITCH/ROLL and YAW ENGAGE switches
apply power to the respective channels when the PWR
switch is in the PWR (up) position.

b. SCAS Release Switch. A SCAS REL switch (9,
fig. 2-15 and 2-16) is installed in each cyclic control
grip. This switch is used to disengage pitch, roll, and
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yaw with heading hold mode simultaneously.  The
Figure 2-18. Pilot Collective Control Headsystem can be re-engaged by the PITCH/ROLL and

YAW ENGAGE switches.
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c . S C A S  H e a d i n g  H o l d  E N G A  D I S E N G  T r i m usable center-of-gravity range. Provisions have been
Switch. A SCAS heading hold ENGA DISENG trim added to allow the horizontal stabilizer to be folded for
switch (5, fig. 2-18) is located on the pilot collective easier storage and transportability.
control  head. This is a five-position,  center spring-
loaded to neutral switch used to control the heading

2-38. VERTICAL FIN.hold mode. Pressing the switch forward to the ENGA
position engages the heading hold mode and pressing The vertical  fin (51, fig.  2-1) incorporates mounting
it  rearward to the DISENG position disengages the hardware which allows the fin to be rotated, creating a
heading hold. Pressing the switch left (L) or right (R) l ower  ve r t i ca l  p ro f i l e  f o r  eas ie r  s to rage  and
will trim the helicopter left or right. transportability.

2-37. HORIZONTAL STABILIZER.

The horizontal stabilizer (50, fig. 2-1) is located near
the center of the tailboom. The horizontal stabilizer aids
in trimming the helicopter in level flight and increases

SECTION VI. HYDRAULIC SYSTEM

If indicator is extended, reset by pressing in. If indicator2-39. HYDRAULIC SYSTEM.
remains  in  dur ing  runup,  hel icopter  is  f lyable.  I f

The hydraulic system reduces crew member effort and indicator extends again, shut down helicopter and make
fatigue by minimizing cyclic, collective, and antitorque appropriate entry in DA Form 2408-13-1 and 2408-13-
control input and feedback forces. 1E. Do not fly helicopter until appropriate maintenance

action has been accomplished.

2-40. RESERVOIR AND SIGHT GLASS.
2-42. SOLENOID  AND  SYSTEM  RELIEFThe hydraulic reservoir is located on the cabin roof and
VALVES.is mounted on a bracket, which is forward and left of

the transmission. A window is provided on the cowling
a. Solenoid Valve. Solenoid valve is designed tofor inspection of  the sight  glass.  A sight glass is

provide pressure to the system when it is de-energized.provided  to  determine  when  the  reservoir  needs
The solenoid valve is de-energized when the HYD SYSservicing. Normal fluid level is indicated when hydraulic
switch is in the HYD SYS position or in the event offluid completely fills sight glass.
loss of electrical power to the valve. Placing the HYD
SYS switch to the OFF position will energize the valve

2-41. HYDRAULIC FILTERS. and pump pressure will be blocked with the system
pressure connected back to the reservoir.

Hydraulic filters are installed for  both pressure and
return sides of  the hydraulic system. When a filter b. System Relief  Valve. The hydraulic system
becomes clogged it will give a warning by raising a red contains a relief valve located between the pressure
indicator button. The red indicator pops out when set and return portions of the hydraulic system. The unit
differential pressure across the filter is exceeded. Once will protect the system from overpressurization in the
actuated, the indicator will remain extended until it is event of a hydraulic pump malfunction.
reset manually.  When the indicator is in the reset
position, it will be hidden from view. An access door is
provided on right side of the cowling for inspection and 2-43. HYDRAULIC SYSTEM SWITCH.
servicing.

The hydraulic system switch is located on the SCAS
NOTE control panel (1, fig. 2-17). The switch is labeled HYD

SYS and OFF. This switch controls the activation and
While an extended red indicator indicates an deactivation of  the hydraulic system. The circuit  is
impending filter stoppage, its operation is powered by the DC essential bus and is protected by
also affected by low temperature, pressure the HYD SYS circuit breaker on aft overhead console
surges, and excessive vibration. panel (fig. 2-8).
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switch  wi l l  de-energize,  resul t ing  in  a  LOW HYD2-44. PRESSURE CAUTION MESSAGE.
PRESS caution message being displayed on the MFD.

The hydraulic system contains a pressure switch
located on the pressure manifold.  When hydraulic
pressure drops below safe operating limits the pressure

SECTION VII. POWER TRAIN SYSTEM

2-45. POWER TRAIN SYSTEM. 2 - 4 8 . T R A N S M I S S I O N  A N D  M A S T
ASSEMBLY.The power train system consists of the freewheeling

assembly,  input driveshaft,  transmission and mast The transmission and mast assembly transfers the
assembly, oil cooler fan assembly, tail rotor driveshaft engine torque to the main rotor system with a two-stage
assemblies, and tail rotor gearbox. Also included are gear reduction. The assembly is mounted to the roof of
the related components such as temperature and the helicopter,  forward of  the engine, by the pylon
pressure indicators, torque indicator, electromagnetic assembly. There are two restraint spring assemblies to
chip detectors, oil pump, and oil filter. restrain  the  pi tching  mot ion  of  the  t ransmission

assembly. The transmission is equipped with several
sensors and indicators (para. 2-50) to ensure proper2-46. FREEWHEELING ASSEMBLY. operat ion  and  give  immediate  indicat ion  of  any
malfunction.The freewheeling assembly is mounted on the lower

portion of the engine power and accessories gearbox.
Its freewheeling mode allows free rotation of the rotor

2 - 4 9 . T R A N S M I S S I O N  O I L  C O O L I N Gsystem as well as necessary accessories when power
SYSTEM.is not being applied by the engine. The freewheeling

assembly is equipped with an electromagnetic chip The oil cooling system is located aft of the engine. It
detector. consists of a heat exchanger/blower unit that is shared

with the engine oil cooling system. The fan of this unitThe chip detector has a fuzz burner capability that can
is attached to the tail rotor driveshaft and forces airdistinguish between a buildup of normal wear particles
through the heat exchanger.and larger metal particles due to possible component

failure.  The chip detector automatically attempts to
burn off fuzz accumulations electrically. A CHIPS ENG

2 - 5 0 . I N D I C A T O R S  A N D  C A U T I O NFREEWHEEL caution message will be displayed on the
MESSAGES.MFD when contact is made across the chip gap of the

chip detector.  If  the particles exceed the burnoff
a . T r a n s m i s s i o n  O i l  P r e s s u r e  I n d i c a t i n gcapability of the chip detector, the caution message will

System. An oil pressure transducer is located on theremain. If burnoff is accomplished, the message will be
deck aft of the transmission. This transducer transmitsdeleted.
a signal to the vertical scale TRANS OIL instrument
located on the MPD (fig.  2-6).  Power is suppliedNOTE
through the battery emergency bus.

After three successful  burnoffs of  a chip b. Transmission Oil Temperature Indicator. The
detector during any flight,  the helicopter transmission oil temperature indicator is a vertical scale
shall be reported to maintenance, as soon ins t rumen t  l oca ted  on  the  MPD.  I t  measu res
as practical, for a serviceability check of the transmission oil temperature in degrees Celsius. Power
freewheeling assembly. to the instrument is supplied through the battery

emergency  bus .  S igna l s  a re  rece i ved  f rom  a
temperature sensor located on the oil filter assembly.2-47. MAIN DRIVESHAFT.

The main driveshaft transmits engine power from the c . T r a n s m i s s i o n  O i l  P r e s s u r e  L o w  C a u t i o n
f reewheel ing  assembly  to  the  t ransmission.  The Message. When the lower transmission oil pressure
driveshaft  is  equipped with nonlubricated flexible limit  is  reached, a LOW OIL PRESS XMSN caution
couplings at each end to accommodate minor (normal) message will be displayed on the MFD and an audio
misalignments between the main transmission and the tone will  sound. Signals are received from the oil
engine mounted freewheeling unit. pressure transducer.
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d. Transmission Oil  Temperature High Caution 2-51. FILTER BYPASS INDICATOR.
M e s s a g e . W h e n  t h e  u p p e r  t r a n s m i s s i o n  o i l

The transmission oil filter is equipped with a pop-outtemperature limit  is  exceeded, a HIGH OIL TEMP
fi l ter  bypass  indicator.  When  the  main  elementXMSN caution message will be displayed on the MFD
becomes clogged, the filter button on the end of theand an audio tone will sound. Signals are received from
filter housing will pop out indicating that oil is bypassingthe oil temperature sensor.
the first  element and is being filtered only by the
second element. This button cannot be reset unless the

e . T r a n s m i s s i o n  T e n  S e c o n d  O v e r t o r q u e filter housing is removed. The primary filter element
Limit. When 100% mast torque is exceeded, a HIGH must be replaced and the secondary element must be
TRQ TIME LIM (nn) caution message will be displayed cleaned prior to the next flight.
on the MFD and an audio tone will  sound. In the
brackets on the right side of the caution message, the
time in seconds that the torque has remained in this 2-52. OIL LEVEL SIGHT GLASS.
caution range up to 99 seconds is recorded. When this

The oil level sight glass is located on the right side oftime exceeds 10 seconds or at any time the torque
the transmission casing and is easily accessible forexceeds 116%, or if cumulative overtorques exceed 10
visual reference. Normal oil quantity is indicated whenseconds duration in one hour of operation, a XMSN
oil level is within the yellow range of the sight glass.OVER TRQ warning message will be displayed on the
Refer to Servicing Diagram (fig. 2-26).MFD and  an  audio  tone  wi l l  sound.  The  warning

message  wi l l  remain  on  the  MFD as  long  as  the
warning condition exists, and it cannot be manually

2-53. TAIL ROTOR DRIVESHAFT SYSTEM.removed.  The  warning  message  is  automat ical ly
entered into memory for future recall. Signals for these The tail rotor driveshaft system delivers torque from the
indications are received from mast torque sensing units freewheeling assembly to the tail rotor gearbox. The
located at the upper and lower ends of the main rotor system consists of one steel shaft, one steel oil cooler
mast. shaft  and  f ive  aluminum shafts.  The  shafts  are

connected at  each end by a flexible coupling.  The
system is supported by six hanger bearings, each beingf . C h i p  D e t e c t o r  C a u t i o n  M e s s a g e . T w o
equipped with a grease fitting for lubrication.electromagnetic chip detectors are mounted on the

transmission casing. One is located on top of  the
transmission case and one is on the lower left side of

2-54. TAIL ROTOR GEARBOX ASSEMBLY.the  case.  Both  chip  detectors  have  fuzz  burner
capabilities that  distinguish between a buildup of

a. The tail rotor gearbox assembly (7, fig. 2-1) isnormal wear particles and larger metal particles due to
attached to the aft  end of  the tailboom. It  is  a 90-possible  component  fa i lure.  The  chip  detectors
degree gearbox and serves as the final drive for the tailautomatically attempt to electrically burn off  fuzz
rotor. The gearbox is serviced through a non-ventedaccumulations. A CHIPS XMSN UPPER and/or CHIPS
cap on the top of the case.XMSN SUMP caution message will be displayed on the

MFD when contact  is made across the chip gap of
b. A sight glass is located at the rear of the case foreither chip detector. If the particles exceed the burnoff

visual reference of the oil level. Normal oil quantity is
capability of the chip detector, the caution message will

indicated when oil level appears at the center of the
remain. If burnoff is accomplished, the message will be

sight glass.  A (fuzz burner)  electromagnetic chip
deleted. detector is located on the lower right side of the casing.

The chip detector has a fuzz burner capability that can
distinguish between a buildup of normal wear particlesNOTE
and larger metal particles due to possible component
failure.  The chip detector automatically attempts to

After three successful  burnoffs of  a chip burn off fuzz accumulations electrically. A CHIPS T/R
detector during any flight,  the helicopter GRBX caution message will be displayed on the MFD,
shall be reported to maintenance, as soon and an audio tone will sound when metal particles are
as practical, for a serviceability check of the picked up by the plug. If the metal particles exceed the
transmission system. burnoff  capability  of  the chip detector,  the caution
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message will remain. If burnoff is accomplished, the as practical, for a serviceability check of the
message will be deleted. tail rotor gearbox assembly.

c. A thermoswitch, located on the upper right areaNOTE
of the case, transmits a HIGH TEMP T/R GRBX caution
message that will be displayed on the MFD when theAfter three successful  burnoffs of  a chip
temperature of the tail rotor gearbox exceeds allowabledetector during any flight,  the helicopter

shall be reported to maintenance, as soon limits.

SECTION VIII. ROTORS

bus from the lower mast torque meter transducer. A2-55. MAIN ROTOR.
backup system displays a digital readout of the rotor

The main rotor (fig. 2-19) consists of four composite RPM on the MPD (fig. 2-6).
blades (7) mounted to the yoke (1) to provide a soft-in-
plane arrangement. All four blades can be folded back b. Low RPM Rotor Warning Message. The LOW
to aid in parking and transporting the helicopter. Each RPM ROTOR warning message will be displayed on
blade is attached to the grip by one bolt (8) and one pin

both MFDs anytime the lower limit of main rotor RPM is
type expandable bolt (4).

reached. It is accompanied by an audio tone in the
crew headsets. The tone is silenced by pressing the
REC/ACK switch (located on MFK) to ACK once. The2-56. TAIL ROTOR.
warning message will remain on the MFD until the rotor

The tail rotor system consists of two fiberglass blades RPM returns to the normal range when in flight. The
mounted to a tail rotor yoke. Power to the system is warning message is automatically stored in memory for
received through the tail rotor gearbox. Pitch change future recall.
inputs from the pilot  or  CPG antitorque pedals are
made through a pitch change control tube that slides c. High RPM Rotor Warning Message. The HIGH
through the center of  the gearbox output shaft.  A RPM rotor warning message appears on both MFDs
crosshead on the end of the control tube serves as the when  the  main  rotor  RPM reaches  107%.  I t  is
attaching point for the pitch change links.

accompanied by an audio tone in the crew headsets.
The audio tone is silenced by pressing the REC/ACK
switch (located on MFK) to ACK once. The warning2 - 5 7 . I N D I C A T O R S  A N D  C A U T I O N
message cannot be deleted by the crew and will remainMESSAGES.
on the MFD until the rotor RPM returns to the normal
range. The warning message is automatically stored ina. Rotor RPM Indicator (NR). The rotor RPM (NR)
memory for future recall.indicator (fig.  2-6) is located on the upper center

instrument  panel .  The  vert ical  scale  instrument
d . M u l t i p a r a m e t e r  D i s p l a y  ( M P D )  D i g i t a lindicates RPM in percent on a scale from 0 to 120%.

Readout. Refer to paragraph 2-86.Indications are received through the battery emergency

SECTION IX. UTILITY SYSTEMS

(2) Ram air controls, identified by VENT PULL2-58. WINDSHIELD DEFOGGING/DEFROSTING
decals, control the volume of air passing through theSYSTEM.
defog nozzles. The controls are located on each side of
the center console.  Each control  knob has a self-a. Ram Air Defogging.
locking device that holds the control knob in the past

(1) Ram air for defogging the windshield enters position selected. Grasping and pressing the control
through two air inlet grilles (fig. 2-20), located in the knob between the thumb and two fingers and pulling
nose section, and is directed to the defog nozzles. The releases  the  lock  and  increases  air  volume.  To
defog nozzles are located at the base of the windshield decrease the air volume, push the control knob.
and direct  ram air  towards the windshield.  Defog
blowers are installed in each ram air duct and provide a (3) The defog blowers are powered by the DC
steady flow of air when ram air flow is insufficient to essential  bus and protected by the DEFOG BLWR
defog the windshield. circuit  breaker.  Placing the L DEFOG BLWR and R
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DEFOG BLWR switches from OFF to the L DEFOG 2-60. MISCELLANEOUS EQUIPMENT.
BLWR and R DEFOG BLWR position activates the
defog blowers. The DEFOG BLWR circuit breaker and a. Data Case. A data case is mounted on the lower
both switches are located on the overhead console (fig. aft side of the center post.
2-8).

b . N i g h t  V i s i o n  G o g g l e s  ( N V G )  S t o w a g e
Hooks. NVG stowage  hooks  are  located  on  an

b. Bleed Air  Defogging/Defrosting. Distribution overhead bulkhead in the cockpit behind the pilot and
ducts carry heated air  from the bleed air  heating CPG.
system to the defog nozzles for windshield defogging/
defrosting.  Openings in the lower distribution ducts c. Map Case. A map case is mounted on the lower
provide bleed air for defogging/defrosting lower crew left side of instrument panel.
station windows. Heated air for defrosting/defogging is
available whenever the bleed air  heating system is d. Wire Strike Protection System (WSPS). The
activated. Refer to Section X for operation and control WSPS consists of two wire cutters (19 and 22, fig. 2-1)
of the bleed air heating system. installed on the upper and lower portions of the forward

fuselage. These cutters are designed to guide a wire
toward the base area where the cutting edge is located.
The tip of the lower cutter is designed to break away in2 - 5 9 . P I T O T  T U B E  A N T I - I C E / D E - I C I N G
the event of contact with the ground or a protrudingSYSTEM.
surface, thereby reducing the possibility of airframe
damage or deformation.

The  pi tot  tube  (20,  f ig.  2-1)  is  equipped  with  an
electrical heater to prevent ice from forming in the pitot e. Weight on Gear Switch.  A weight on gear
tube. Placing the PITOT HTR switch in the PITOT HTR switch (72, fig. 2-1) is mounted on the forward landing
position activates the heater circuit  and causes a gear crosstube. The switch senses when the helicopter
PITOT HEAT ON advisory message to be displayed on is on the ground or in flight. The switch is interfaced
the  MFD.  The  circui t  is  powered  by  the  battery with the CDS because certain MFD functions can be
emergency bus and is protected by the PITOT HTR displayed only when the helicopter is on the ground.
circuit breaker. Both the PITOT HTR switch and circuit IFF also requires this switch interfacing so IFF codes

are not zeroized.breaker are located on the overhead console (fig. 2-8).

SECTION X. HEATING AND VENTILATION

ability  of  the pilot  and CPG to properly2-61. BLEED AIR HEATING SYSTEM.
distinguish ATAS acquisition tones.

a. The bleed air heater (fig. 2-20) is installed in the
equipment compartment aft of the electrical shelf and

c. The pilot may adjust air temperature by means ofbehind the equipment shelf. It is used for cabin heating,
a HEAT control knob (fig. 2-20) located above and aftand can be used at ambient temperatures up to 35 °C
of the pilot seat on the right side of the center post.(95 °F).
This knob operates a control cable in the cabin roof to
adjust an air temperature sensor mounted in the heaterb. A heater (HTR) switch located in the overhead

console activates the system that is protected by the discharge duct. Adjusting the sensor mixes the fresh air
CABIN HTR circuit breaker (fig. 2-8) installed in the and bleed air to obtain the desired air temperature.
center post console. Operation is as follows:

NOTE
(1) HTR switch   HTR.

Noise from an operating heater will degrade
(2) HEAT control knob   Adjust as desired.radio and intercom communication and the
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Figure 2-19. Main Rotor System (Typical)
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equipment. A three-position COMPT BLWR switch (fig.2-62. VENTILATION SYSTEM.
2-8) permits the system to be OFF, manually operated

The ventilation system is an integral part of the heating in the ON position,  and automatically operated by
and defogging system. VENT PULL control knobs (fig. temperature sensors when in the AUTO position. The
2-6 and 2-7) open and close the fresh air inlets. Pulling temperature sensors automatically turn on the cooling
the control  knob out opens the fresh air  inlet.  The b lower  wheneve r  t he  equ ipmen t  compar tmen t
defogging/defrosting system blowers (para. 2-58) may temperature reaches 100 °F (38 °C). The avionics
be turned on to provide a larger volume of air directed cooling blower can also be utilized to rapidly remove
to the windshield and forward cabin area. smoke and other contaminants from the cabin by

pulling air from the crew and equipment compartments
and exhausting the air  overboard through the aft2-63. EQUIPMENT COOLING.
equipment bay.

An avionics cooling blower (fig. 2-20) is provided to
cool the electronic/avionics equipment. The blower has
the capacity to adequately cool the electronic/avionics

SECTION XI. ELECTRICAL POWER SUPPLY AND
DISTRIBUTION SYSTEMS

producer turbine (Ng). An additional DC bus, power2-64. ELECTRICAL POWER SUPPLY AND
assured, is powered from the battery emergency bus.DISTRIBUTION SYSTEM (FIG. 2-21).

c. Backup Systems. Backup systems for both DC
WARNING and AC primary power systems are provided. These

backup systems ensure that no single electrical failure
will cause the loss of any system essential to flight.
Automatic switching from primary power to backup is• (CDS2) Weapons can be inadvertently
provided. Backup power is provided by the starter-fired while the aircraft is on the ground
generator.  In the event the AC generator fails,  theif the MASTER switch is in the ARMED
starter-generator input to an inverter will supply ACposition, electrical power is applied to
power. A starter-generator failure results in the TRUthe aircraft  and either the Integrated
assuming the full load imposed by the DC essentialSystem Processor (ISP) has failed or
bus, battery emergency bus, and power assured busthe ISP circuit breaker is pulled.
except for  battery charging. In the event of  an AC

•  Weapons can be inadvertently fired generator failure, the inverter will assume the loads on
while the aircraft is on the ground if the 115 Vac essential bus.
the MASTER switch is in the ARMED

d. Start ing. Electr ical  power  for  start ing  andposition, electrical power is applied to
emergency power supply is provided by a single 24the aircraft and either the R MCPU has
volt, 17 ampere battery. This battery is located in thefailed or the R MCPU circuit breaker is
nose of the helicopter (fig. 2-1) and is controlled by thepulled.
BATT 1 switch in the overhead console.  Complete
provisions are included for the installation of a seconda. Primary AC Power. Primary AC electrical power
battery. When installed, the second battery is located infor the helicopter systems is provided by a 120/208
the aft electrical compartment and controlled throughVac, three-phase, 400 Hz, air cooled AC generator.
the BATT 2 switch in the overhead console (fig. 2-8). AtThis generator is driven by the engine power turbine
ambient temperatures of +5 °F (-15 °C) or less both(Np) from an engine accessory drive pad.
batteries are in parallel at the initiation of a start and

b. Primary DC Power. Primary DC electrical power switch to series when the MCPU signals a transfer
for the helicopter systems is provided by two sources. based on engine Ng. Battery heating at temperatures
The DC essential bus is powered from a 28 volt, 200 below −17°  (2 °F) is accomplished by momentarily
ampere transformer rectifier unit (TRU) and the battery positioning the BATT switch,  for  the battery to be
emergency bus is powered by a 28 volt, 200 ampere heated, to the PREHEAT position and releasing. A
starter-generator.  The  TRU is  located  in  the  af t HEAT ON light, located in the floodlight bracket to the
electrical  compartment and the starter-generator is right of the overhead console, will illuminate while the
located on the engine and driven by the engine gas battery is heating. The heating cycle will require 3 to 4
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minutes after which the HEAT ON light will extinguish. The items below will be powered with the ESNTL BUS
Allow 2 minutes after heat cycle termination to allow switch in START. With the ESNTL BUS switch in the
heat transfer inside the battery prior to starting. RUN position, all DC loads will be powered except the

mast mounted sight. However, time on battery power
will be greatly reduced. Electrical power is not requiredCAUTION
for powered flight. Only the standby compass, clock (if
not digital), barometric altimeter, and airspeed indicator

The installation and use of the second will continue to operate.
battery is to provide increased battery
s ta r t ing  capac i ty  fo r  co ld  weather
starting. If one battery is depleted and VHF FM No. 1
both batteries are placed on line together

ADUin  parallel ,  start ing  capacity  may  be
decreased .  There fore ,  ensure  both

 ECUbatteries are sufficiently charged prior to
starting.

(OH-58D) ESC
Aircraft modified by Army direction from a single to a

Engine oil bypassdual battery installation, without installing a charger-
monitor, can sustain damage to the electrical system if

Force trimbatteries are charged simultaneously. After start and
before placing the DC GEN switch in the ON position,

Fuel boostone of the batteries shall be turned OFF. Once one
battery is sufficiently charged, the other can be brought

Anticollision light
on line for charge. Monitor S-GEN LD% for indication
that high charging rate has passed. When S-GEN LD% Starter
has dropped to 70% or less, the other battery may be
switched on for charging. Ignition

e. Power Failures.  In the event of total failure of DC generator reset
all power generating systems, an 80% fully charged

Position lightsbattery will provide 5 to 6 minutes of power to all bus
systems. Power to the battery emergency bus alone

Searchlightcan be provided for 25 to 30 minutes. The following
loads are on the battery emergency bus and will

Cockpit utility lightscontinue to function from battery power after failure of
AC and DC generators:

Cockpit flood lights

NVG power supplies
Vertical scale instruments

Bus interconnect
Standby attitude indicator

Engine transducer

Pitot heater
Rotor transducer

MCPU L Transmission transducer

Fuel quantityMCPU R

Jettison leftPilot MFD

Jettison right
MFK

f. Failure Analysis. Refer to the following step for
RFD a failure analysis when a single electrical subsystem

failure occurs.  The failed unit(s)  are identified by a
ICS caution message on the multifunction display.
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Figure 2-20. Heating, Ventilating, and Avionics Cooling
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(1) AC Generator Failure. Caution Message:
RECT FAIL

Caution Messages: DC generator picks up loads.
AC GEN FAIL
RECT FAIL

g. External Power. External power receptacles are
provided for application of both AC and DC electrical

AC generator is isolated. power while on the ground. With DC external power
applied, engine starting and systems checkout may be

Rectifier (TRU) is off. accomplished. Application of AC external power allows
operation and checkout of all AC systems.

MMS is off.

Particle separator blower is off. 2-65. DC ELECTRICAL POWER DISTRIBUTION
SYSTEM.

HELLFIRE missile system launcher power lost.

a. DC Power System. The DC power distribution
Inverter and starter-generator pick up remaining system is divided into bus systems. The three distinct,
loads. interrelated systems are the DC power assured bus,

battery emergency bus and DC essential bus (fig. 2-
(2) Starter-Generator Failure.

21).

b . T r a n s f o r m e r  R e c t i f i e r  U n i t  ( T R U ) . The
Caution Messages:

transformer  rect i f ier  uni t  (TRU)  is  rated  at  200
DC GEN FAIL

amperes,  28  Vdc.  The  TRU is  located  in  the  af t
INV FAIL

electr ical  compartment.  As  AC pr imary  power  is
generated by the AC generator, power is fed to the

Starter-generator isolated. TRU which converts the AC input to DC primary output.
DC output from the TRU energizes the TRU relay and

Inverter off. connects the TRU to the DC essential bus. The TRU
also provides a secondary source of power to the DC

No battery charging. power assured bus and the battery emergency bus.

(3) Inverter Failure.
c. Starter-Generator. With the DC GEN switch in

the DC GEN position and starter-generator output at 28
volts,  the generator provides power to the batteryCaution Message:
generator bus and the battery emergency bus. The DCINV FAIL
power  assu red  bus  re lay  i s  i n  t u rn  ene rg i zed ,
connecting the DC power assured bus to the battery

Inverter isolated.
emergency bus.

No loads are shed.

2-66. BATTERY SYSTEM OPERATION.(4) Battery Failure.

The battery supplies power to the battery emergency
bus when the ESNTL BUS switch (fig. 2-8) is in the

Caution Message:
START position.  When two batteries are installed,HOT BATT 1
either battery will supply bus power. In the event ofHOT BATT 2
total generator failure with the ESNTL BUS switch in(CDS2/CDS3) HOT BATT 1 &  2
the RUN position, the battery supplies power to all DC(CDS4) HOT BATT 1, 2
buses. Battery loading can be reduced by placing the
ESNTL BUS switch to the START position,  thereby

No loads are shed.
eliminating DC power assured and DC essential bus
loads from the system.(5) TRU Failure.
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(1) MD-3: 28V at 1500 amps.2 - 6 7 . D C  E X T E R N A L  P O W E R  S Y S T E M
OPERATION.

(2) MD-3A: 28V at 1500 amps.
During ground operations,  external  power may be
connected to the electrical system through an external
power receptacle (71, fig. 2-1) located on the lower (3) MD-3M: 28V at 500 amps.
side  of  the  nose.  An  external  DC power  sensor
monitors external  power input and protects aircraft
systems from out of tolerance voltages, fluctuations,

2-68. AC ELECTRICAL POWER DISTRIBUTIONand spiking. For application of external power, the DC
GEN switch must be in the OFF position. The external SYSTEM.
power relay will then close and allow distribution of
external power to all DC buses and the inverter. A GPU
rated at 200 ampere, 28 Vdc is required for continuous a. Primary AC power. The primary AC distribution
ground operation and 500   750 ampere, 28 Vdc is system feeds AC generator power through the AC
required for starting. The following are the maximum generator transfer relay to the TRU, which is controlled
GPU settings: DC power output  by a rectifier remote control circuit breaker (RCCB),

and to the essential bus through the inverter relay. The
a. AGPU-DOD model # MEP-360A (TM 55-1730- 115 Vac essential bus supplies power to the 26 Vac

229-12). bus through the 115/26 Vac transformer. Distribution
from the Vac buses is controlled by circuit breakers(1) 28 Vdc 700 amps (1000 amps for 30 seconds)
located on the center post circuit breaker panel (fig. 2-with no AC.
8).

(2) 28 Vdc 50 amps from battery chargers with
27.5 kwAC available.

b. Secondary AC power. When the AC generator
is not operating. AC power is provided by the inverterb. MD-3 series generator set  (MIL-HANDBOOK-

300). through the inverter relay to the 115 Vac essential bus.
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Figure 2-21. Electrical System Schematic
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2-69. AC GENERATOR. 2-71. AC EXTERNAL POWER RECEPTACLE.

An AC external power receptacle is provided for the
At approximately 95% Nr and with the AC GEN switch application of AC power from an auxiliary AC power
(fig. 2-8) in the AC GEN position, the engine mounted unit. The receptacle is located on the lower right side of

the aft fuselage. A 10 kVA external power source ofAC generator provides power to the TRU. The TRU
three-phase, 120/208 Vac, 400 Hz output is required.supplies primary DC power to the DC power assured

bus, DC essential bus 28 Vdc essential bus and the
battery emergency bus. 2-72. ELECTRICAL SYSTEMS CONTROLS

AND INDICATORS.

a. Electrical  Systems Indicator (fig.  2-22). The2-70. INVERTER.
MPD contains a selectable-parameter digital indicator.
Display of AC voltage (ACV), rectifier voltage (RECT

a. Description. A single-phase, 115 Vac, 400 Hz V),  rectifier  load percentage (RECT LD%), starter-
generator load percentage (S GEN LD %), batteryinverter is provided to supply power to the AC essential
voltage (BATT V), and starter voltage (START V) maybus when the AC generator is not supplying power. The
be sequentially  selected for display on the MPD byinverter is powered by the battery generator bus and is
pressing the SEL switch.protected by the INV circuit  breaker located in the

overhead console (fig. 2-8).
b. Electrical Systems Controls (fig. 2-8).

(1) DC Power Control. DC power is controlled
b. Operation. The inverter is energized through by the BATT 1 and BATT 2 switches; DC GEN switch;

the BUS INTCON circuit breaker (fig. 2-8) when either DC GEN FIELD and RESET circuit  breakers in the
external DC power is applied or the DC generator is overhead console; and a 9TH CELL circuit breaker (for
supplying power. With the BATT 1 switch on, battery battery preheat monitoring) located in the forward
power may be applied to the inverter by placing the battery compartment. Distribution of DC power is also
ESNTL BUS switch to RUN. controlled by the ESNTL BUS switch.

(2) AC Power Control. AC power is controlled
by the AC GEN switch, ESNTL BUS switch, and INV
and RECT circuit breakers. These controls are located
in the overhead console. In addition, 26 Vac power is
controlled by a 26 Vac PWR circuit breaker located in
the center post console.

(3) Caution  Messages. In  the  event  of  an
electrical system failure (or failures), an appropriate
message will be displayed on the MFD. The messages
which can be displayed are: DC GEN FAIL, AC GEN
FAIL, RECT FAIL, INV FAIL, HOT BATT 1, HOT BATT
2, and/or (CDS2/CDS3) HOT BATT 1 &  2 or(CDS4)
HOT BATT 1, 2.

(4) Advisory Messages. Advisory messages
will be displayed on the MFD to report the status of
monitored systems. The advisories which may be
displayed are: EXT PWR, to indicate that an external
power source is connected; BATT PREHEAT ON, to
indicate that the BATT 1 and/or BATT 2 switch(es)

Figure 2-22. MPD Electrical System Indicators have been placed in the PREHEAT position.
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SECTION XII. AUXILIARY POWER UNIT
(NOT APPLICABLE)

SECTION XIII. LIGHTING

turns the lights on and the aft or LIGHT OFF position2-73. POSITION LIGHTS.
turns the lights off.

a. Description. The position lights consist of the
three lights (49, 52, and 57, fig. 2-1). A green light is

2-76. FLOODLIGHTS.located on the right horizontal stabilizer tip, a red light
is located on the left horizontal stabilizer tip, and a

a. Description. The floodlights consist of two lightswhite light on the aft end of the tailboom.
(8, fig. 2-5), located on either side of the overhead

b. Operation. Power is supplied to the position console. These lights are used to light the cockpit area
lights through the battery emergency bus. The circuit is with either white (CPG side) or green (pilot side).
protected by the POS LT circuit breaker located on the
overhead console (fig.  2-8).  The position lights are b. Operation. Power  is  suppl ied  through  the
controlled by the POS LT switch also located on the battery emergency bus and the circuit is protected by
overhead console. This three-position switch permits the CKPT LT circuit breaker (fig. 2-8).
selection of bright (BRT) in the forward position, DIM in
the center position, and LIGHT OFF in the aft position. c. Controls. The floodlights have two controls: a

dimming rheostat labeled FLOOD LT (fig. 2-8) and a
three-position toggle switch. Placing the switch at the

2-74. NVG FORMATION LIGHTS. forward, or WHT position, turns on the white light. The
centered, or GRN position, turns on the NVG light andSix white infrared (IR) NVG-compatible formation lights
the aft, or LIGHT OFF position, turns both lights off.are mounted on the aircraft. Two forward lights are

mounted on the left and right top of the nose section.
One is mounted in the lower forward area of the aft 2-77. SEARCHLIGHT.electronics bay door. One is mounted aft of the lower
anticollision light and just above the tiedown mount.

a. Description. The searchlight (70, fig. 2-1) is aOne is mounted on top of  the tail  cone structural
controllable light, located in the underside of the nosesupport, and one is mounted on the right side of the
section.fuselage in the avionics bay area. The POS LT circuit

breaker (fig. 2-8), located on the aft overhead console
b. Operation. The  l ight  is  control led  by  twopanel, protects the circuit for the NVG formation lights.

switches labeled SRCH LT on the pilot  collectiveOperation of the NVG formation lights is controlled by
control head (3, 4, fig. 2-18). The searchlight can bethe FORMATION LIGHTS rotary switch (fig.  2-8),
turned on by the three-position toggle switch labeledlocated next to the overhead console panels. When the
ON, NVG, OFF. Placing the switch in the ON positionknob is rotated just out of the OFF position, the lights
turns on the white searchlight.  The center,  or  NVGare at minimum intensity, when the knob is rotated to
position, turns on an NVG-compatible light, and thethe BRT position the lights are at maximum intensity.
OFF position turns off  both lights.  The searchlight
control  switch,  labeled EXT, RET, L,  R, is center
spring-loaded off.  The switch controls searchlight2-75. ANTICOLLISION LIGHTS.
direction. The light receives power through the battery
emergency bus and is protected by the SRCH LTa. Description. The anticollision lights consist of
CONTR and SRCH LT PWR circuit breakers.two lights (28 and 61, fig. 2-1), one centered on top of

the  engine  cowl ing,  and  one  centered  on  the  af t
underside of the fuselage.

2-78. UTILITY LIGHT.
b. Operation. Power  is  suppl ied  through  the

battery emergency bus. The circuit is protected by the a. Description. A utility light is located between
ANTI  COLL  LT  c i r cu i t  b reake r  ( f i g .  2 -8 ) .  The the crewmember seats. This light is removable from the
anticollision lights are controlled by the ANTI COLL mounting bracket and has an alternate mounting
switch (fig. 2-8). The forward or ANTI COLL position bracket above the CPG seat.
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b. Operation. The light is equipped with an on/off, power converters are used with ANVIS goggles. When
bright-dim rheostat and a momentary on switch. A filter the goggles are plugged into these converters, they
lens provides NVG capability and a focusing ring allows receive power from the helicopter using the self-
adjusting of light beam from small spot to wide beam. contained batteries as a backup.
The  l i gh t  r ece i ves  power  f r om  the  DC  ba t te ry

b. Operation. Power to the power converters (fig.emergency bus and is protected by CKPT LT circuit
2-23) is received through the battery emergency busbreaker.
and the circuit is protected by the NVG PWR circuit
breaker located on the overhead console. The NVG

2-79. INSTRUMENT LIGHTS. power supply operational check is as follows:

(1) Helicopter DC electrical power   ON.a. Description. The instrument lights illuminate the
system and flight  instruments as well  as all  control (2) Pilot NVG power pack batteries   Remove.
panels located on the instrument panel. The lights are

(3) Pilot  NVG power pack   Connect to pilotNVG-compatible.
helicopter NVG power converter.

b. Operation. They are controlled by the INST LT
(4) Pilot NVG power pack switch   ON.rheostat control knob located on the overhead console

(fig. 2-8). Turning the knob full counterclockwise turns (5) Pilot helicopter NVG power converter switch
the lights OFF and turning it clockwise increases light   ON. Observe NVG activate.
intensity,  with the BRT position being full  intensity.

(6) Pilot helicopter NVG power converter switchPower to the instrument lights is received through the
  OFF. Observe NVG deactivate.AC essential bus and the circuit is protected by the EL

LT circuit  breaker located in the center post circuit (7) Pilot helicopter NVG power converter switch
breaker panel (fig. 2-8).   Hold momentarily in TEST, then release. Observe

TEST IND light illuminates and then extinguishes.

(8) Pilot NVG power pack switch   OFF.2-80. PEDESTAL AND OVERHEAD CONSOLE
LIGHTS. (9) Pilot NVG power pack batteries   Install.

a. Descript ion. The  pedestal  and  overhead (10) Pi lot  NVG power  pack  switch   ON.
console lights illuminate the overhead consoles, center Observe NVG activate.
post console, and the pedestal console. These panels

(11) Pilot helicopter NVG power converter switch
are NVG-compatible.   ON. Observe NVG remain illuminated.

b . O p e r a t i o n . They  a re  con t ro l l ed  by  t he (12) Pilot helicopter NVG power converter switch
CONSOLE LT rheostat  control  knob located on the   OFF. Observe NVG remain illuminated with NVG
o v e r h e a d  c o n s o l e .  T u r n i n g  t h e  k n o b  f u l l power pack.
counterclockwise turns the lights OFF and turning it

(13) Pilot helicopter NVG power converter switchclockwise increases light  intensity,  with the BRT
  ON.position being full  intensity.  Power to the lights is

received through the AC essential bus and the circuit is (14) Repeat steps 2 thru 13 for CPG NVG power
protected by the EL LT circuit breaker located in the supply.
center post circuit breaker panel (fig. 2-8).

2-81. NVG POWER CONVERTER.

a. Description. Two night vision goggles (NVG)
power converters (11, fig. 2-5) are located behind the
pilot  and CPG seats on the upper bulkhead. These
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406075-575
J1185

CONTROL/INDICATOR FUNCTION

1. NVG power converter switch TEST position activates circuit test. OFF position turns
power converter off. ON position activates power
converter circuit.

2. TEST IND light Light illuminates when test circuits are activated.

Figure 2-23. NVG Power Converter
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SECTION XIV. FLIGHT INSTRUMENTS

150 knots. It is operated by the differential between2-82. FLIGHT INSTRUMENTS/DISPLAYS.
impact and static air pressure and requires no electrical

Th i s  sec t i on  con ta ins  i n fo rma t i on  on  a l l  f l i gh t current except for lighting.
instruments  and  displays  to  include  pr imary  and

(3) Standby Altimeter. A standby altimeter (9,secondary flight  instruments,  other miscellaneous
fig. 2-6) is located to the right of the standby attitudeinstruments  pertaining  to  f l ight ,  and  the  caut ion,
indicator.  This indicator displays altitude MSL, andwarning, and advisory system. These displays provide
uses the static air  pressure system for measuringall necessary information for day or night VFR flight
altitude. Electrical  power for  an internal  vibrator isand to conduct emergency instrument flight.
received through the 28 Vdc power assured bus and is

a. Primary  Fl ight  Displays. Al l  pr imary  f l ight protected by the AIR DATA circuit breaker (fig. 2-8).
information is displayed on either MFD when the Adjusting the barometric pressure setting on this
vertical  situation display (VSD) mode is selected instrument also provides barometric pressure correction
(Chapter 3). PITCH and ROLL switches, located on for the primary altimeter on the VSD. No system
MFD auxiliary control panel (fig. 2-6), adjust attitude warmup time is required before adjustments can be
indicator display. The basic flight display is an attitude made; however, electrical power must first be applied
indicator displayed in the center of the screen. Around from the power assured bus.
the attitude indicator is displayed an airspeed indicator,

(4) Standby Magnetic Compass. A standbyheading indicator, barometric altimeter, radar altimeter,
magnetic compass (6, fig. 2-6) is located on the farvertical speed indicator, present position readout, and
r ight  s ide  of  the  instrument  panel .  A  compassdistance to waypoint reading. An air data subsystem is
correction card is located adjacent to the compass.incorporated which compensates for the effects of

temperature and barometric pressure to improve the c. Slip Indicator. A slip indicator is located on the
accuracy of  the barometric altimeter and airspeed pilot MFD auxiliary control panel (8, fig. 2-6) to indicate
indications on the VSD display. A submode of the VSD slip/skid (trim) conditions in flight. This is a ball-in-race
is the hover (HVR) mode (Chapter 3). This mode is type indicator that requires no electrical power.
used to aid in hovering at night or in reduced visibility.
Refer to Chapter 3 for  detailed description of  all
instrument readouts of the VSD and HVR modes. 2-83. MISCELLANEOUS INSTRUMENTS.

b . S e c o n d a r y  F l i g h t  I n s t r u m e n t s . Severa l a. Free Air Temperature Indicator. The free air
secondary  f l ight  instruments  are  located  on  the temperature indicator is located at the top center area
instrument panel to provide flight reference in the event of the windshield and displays free air temperature in
of a partial or complete failure of the primary instrument degrees Celsius.
system. The secondary flight instrument group contains

b. Clock.a standby attitude indicator, standby airspeed indicator,
standby altimeter, and standby magnetic compass. An 8-day mechanical clock (5, fig. 2-6) is located on

the instrument panel to the right of the pilot MFD. The(1) Standby Attitude Indicator. A standby
clock has a push knob in the upper right corner forat t i tude  indicator  (1,  f ig.  2-6)  is  located  on  the
setting elapsed time and rewind knob in the lower leftinstrument panel. An OFF flag is exposed in the event
corner.of  instrument  fa i lure.  Power  to  the  instrument  is

received through the battery emergency bus and the A digital quartz time base, electronic clock (5, fig. 2-6)
circuit is protected by the STBY ATT circuit breaker is located on the instrument panel to the right of the
located on the overhead console (fig. 2-8). The standby pilot  MFD. The clock indicates hours,  minutes and
attitude indicator should be caged prior to placing the seconds for clock time and elapsed time modes in six
ESNTL BUS switch in RUN by pulling the PULL TO digit, twenty-four hour numeric display in addition to a
CAGE knob. sweep second, analog indicator (fig. 2-24). The clock

includes a keep alive function, provided by an internal(2) Standby Airspeed Indicator. A standby
battery to keep timing circuits continuously operatingairspeed indicator (20, fig. 2-6) is located to the left of
while aircraft power is not applied.the  standby  at t i tude  indicator.  This  instrument

measures knots indicated airspeed (KIAS) from 0 to
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CONTROL/INDICATOR FUNCTION

1. SEL Set clock mode   Depressed will flash for selection of hours, minutes, and
seconds for changes. Returns clock to clock function.

Clock mode   Depressed to change to elapsed time mode.

Elapsed time mode   Depressed to change to clock mode.

2. CTRL Set clock mode   Depressed to increment hours, minutes, and seconds.

Elapsed mode   Depressed:

 1st time   Starts elapsed timer

 2nd time   Stops elapsed timer

 3rd time   Resets elapsed timer

 4th time   Repeats cycle (starts elapsed timer).

3. SEL CTRL Pressed simultaneously to set clock.

4. Hours Two place numerical twenty-four hour display.

5. Minutes Two place numerical minutes display.

6. Seconds Two place numerical seconds display.

7. Sweep second hand Analog indicator for seconds.

8. ETC Mode indicator   ET for elapsed time or C for clock.

Figure 2-24.  Digital Clock
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Figure 2-25. Warnings, Cautions, and Advisories

FADEC FAIL2-84. (CDS2/CDS3) WARNING, CAUTION, AND
ADVISORY SYSTEM. FADEC MANUAL

The warning, caution, and advisory system visually and When activated, a unique FADEC audio warning,
audibly advises the crew of specific  faults in the consisting of a high/low tone is generated. This high/
helicopter systems. All warning, caution, and advisory low tone sequence is repeated until acknowledged or
messages are displayed on both MFDs and warnings the condition has been removed.
and cautions are accompanied by an audio tone that is
heard through the crew headsets. (2) Refer to Chapter 9, Emergency Procedures

for corrective action for each of these warnings. As a
a. Warning  Function. Warning  messages  are warning condition occurs and the warning is displayed,

displayed in a box in the upper right corner of the MFD warning  audio  wi l l  sound.  Except  for  LOW RPM
screen (fig. 2-25). This box will display only when there ROTOR, which has a continuous whoop, a continuous
is  an  act ive  warning  condi t ion.  There  are  seven 3 bongs per second signal will sound. The audio signal
warning messages that can be displayed: can be silenced by pressing the REC/ACK (recall/

acknowledge) switch (3, fig. 2-9) on the MFK to the
ENG OVER TRQ ACK position. The message will remain displayed on

the MFD as long as the warning condition is active. TheENGINE OUT
one exception is when the helicopter is at  an ON

HIGH RPM GROUND condition.  On the ground, the LOW RPM
ROTOR and ENGINE OUT warnings can be deleted(CDS3) LOW FUEL PRES
from the screen by pressing the REC/ACK switch a

LOW RPM ROTOR second time. All warning messages are recorded in C/
W (Caution/Warning) HISTORY, except when an ONTGT OVER TEMP
GROUND condition exists.  If  an ENGINE OUT or

XMSN OVER TRQ (CDS3)  LOW FUEL  PRES condi t ion  occurs,  the
fol lowing  warnings  wi l l  not  be  recorded  on  C/W(1) (CDS3) In addition there are two warnings for
HISTORY:the FADEC system that are displayed as advisories:
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ENG OVER TRQ CHIPS ENG FREEWHEEL

CHIPS ENG LOWERTGT OVER TEMP

CHIPS ENG UPPERXMSN OVER TRQ

CHIPS T/R GRBXb. Caution Function. All  caution messages are
displayed in either of the two boxes that will display CHIPS XMSN SUMP
across the bottom of the MFD screen (fig. 2-25). These

CHIPS XMSN UPPER
boxes display only when there is an active caution or

DC GEN FAILadvisory message that has not been acknowledged or
has been recalled.  Refer to Chapter 9 Emergency EGI FAIL
Procedures for a list of, and corrective actions to be

* ENG TRQ TIME LIM [ ]taken for, these conditions. When the caution condition
occurs,  the  caut ion  message  displays  the  word FUEL BOOST FAIL
CAUTION in the upper left portion of the screen and a

(OH-58D) FUEL CONTone “bong” per second audio signal will sound in the
crew headsets. The total number of active cautions will FUEL FILTER BYP
display to the right of the letter “C” on the bottom of

FUEL LOWthe screen. Pressing the REC/ACK switch on the MFK
(fig.  2-9) one time to the ACK position will  delete (CDS2) GPS DIVERGENT
CAUTION from the screen and silence the audio.

HIGH OIL PRESS ENGPressing the switch a second time will  delete the
messages from the screen if there are five or fewer HIGH OIL TEMP ENG
active caution and/or advisory messages. If there are

HIGH OIL TEMP XMSN
more than five active messages, (number of messages)

HIGH TEMP T/R GRBXMORE MESSAGE will display on the last line of the
right box. In this case, pressing the REC/ACK switch a * HIGH TGT TIME LIM [ ]
second time will display the remaining messages, up to

HOT BATT 1five.  This continues until  all  active messages are
displayed. All messages will be stored in memory and HOT BATT 1 &  2
can be recalled by pressing the REC/ACK switch to

HOT BATT 2REC position.  Caution messages have priority over
advisory messages and will  precede them on the IFF FAIL
display list. All caution messages are recorded in C/W

IFF MODE 4 FAILHISTORY except when an ON GROUND condition
exists. If an ENGINE OUT or (CDS3) LOW FUEL PRES INS FAIL
warning condition occurs, the following cautions will not

INV FAILbe recorded on C/W HISTORY:
IR JAMMER INOP

(CDS2) ISP FAILAC GEN FAIL

LEFT MCPU FAILCHIPS ENG FREEWHEEL

(CDS3) LOW ALTITUDECHIPS XMSN SUMP

LOW HYD PRESSCHIPS XMSN UPPER

LOW OIL PRESS ENGDC GEN FAIL

LOW OIL PRESS XMSN(OH-58D) FUEL CONT

LOW OIL QUANTITY ENGINV FAIL

* MAST TRQ TIME LIM [ ]RECT FAIL
MISSILE UNLATCHEDThe following is a complete list of cautions:
OIL BYP ENG

AC GEN FAIL P/R DISENG

ADU FAIL RECT FAIL
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RIGHT MCPU FAIL CARGO HOOK ARMED

* (CDS2) CHECK MESSAGE CHECKALLSCAS DISENG

* (CDS2) CHECK MESSAGE CHECKFIRE*, ** (CDS2) TGT 5 MIN LIM [ ]

* (CDS2) CHECK MESSAGE MAYDAY*, ** TGT 30 MIN LIM [ ]
CODE NOT ACCEPTED(CDS3) WEAPONS FAIL

DTS FAILYAW DISENG
* EGI BATT LOW

NOTE
ENG ANTI-ICE ON

EXT PWR• * Brackets next to a caution display the
* (CDS3) FADEC DEGRADEaccumulated time in seconds that the limit

was exceeded. * (CDS3) FADEC MAINT

• **These TGT cautions have a built-in (CDS3) FM-1 CT FAIL
hysteresis that  requires the TGT to be

FM-1 CUElower than the limit by 30 °C in order to
reset the caution timer (a system variation FM-1 FAIL
of ±10 °C is possible).

(CDS3) FM-1 HUB LOW
c. Advisory Function. Advisory messages are (CDS3) FM-1 PT FAIL

displayed in a similar manner as caution messages.
(CDS3) FM-2 CT FAILWhen an advisory condition occurs, a single “bong”

may sound in the crew headsets and the advisory FM-2 CUE
message will be displayed in the box at the bottom of

FM-2 FAILthe MFD screen. The one exception,  the HDG HLD
advisory, is displayed in the upper left corner of the (CDS3) FM-2 HUB LOW
screen and no bong is heard. Pressing the REC/ACK

(CDS3) FM-2 PT FAILswitch to the ACK position will delete the message from
the screen. When an advisory has been acknowledged, (OH-58D) FUEL CONTROL
it will stay in memory as long as the advisory condition

* (CDS3) GPS DIVERGENTexists.  The  total  number  of  act ive  advisor ies  is
displayed to the right of the letter A at the bottom of the * GPS FAIL
screen. Advisories are not recorded in C/W HISTORY.

* HDG HOLD
The following advisory messages can be displayed:

HF RADIO FAIL

HF RADIO TUNENOTE

* (CDS3) HVR DEGRADED
* These advisories will generate a single

(CDS3) IDM FAILbong advisory tone.

IFM FAIL
* (CDS3) ALARM (CDS3) IMAGE RECEIVED
* ALARM ONE INVALID COMMAND

(CDS3) ASE FAIL KY-75 ALARM

(CDS2) ATH AUTHENT TABLE LOW LASER CODE MISMATCH

(CDS2) ATH MESSAGE RECEIVED LAUNCHER SAFED

(CDS2) ATHS FAIL * LEFT COOLANT LOW

* (CDS2) ATHS QUEUE FULL * LEFT LAUNCHER FAIL

BATT PREHEAT ON * MISSILE ALERT
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NOTE WPN NOT ARMED

(CDS3) WPN NOT SELECTED
* These advisories will generate a single
bong advisory tone.

NOTE

* MISSILE ALERT   AI All advisory messages are inhibited during
start.* MISSILE ALERT   SAM

MMS FAIL
2-85. (CDS4)  WARNING,  CAUTION,  AND

MMS VIDEO NOT AVAILABLE
ADVISORY SYSTEM.

MOIST VTR TAPE
The warning, caution, and advisory system visually and

NAV INVALID audibly advises the crew of  specific  faults in the
helicopter systems. All warning, caution, and advisoryNAV NOT ALIGNED
messages are displayed on both MFDs and warnings

* NAV UPDT REQUIRED and cautions are accompanied by an audio tone that is
heard through the crew headsets.* (CDS3) NO AUTO START

NO CODE a. Warning  Function. Warning  messages  are
displayed in a box in the upper right corner of both* ONE YAW CHAN OFF
MFD screens (fig.  2-25).  This box will  display only

PITOT HEAT ON when there is an active warning condition. There are
eight  warning  messages  that  can  be  displayed,* P(Y) CODE INVALID
prioritized as follows:

RHE FAIL

* RIGHT COOLANT LOW ENGINE OUT
* RIGHT LAUNCHER FAIL LOW RPM ROTOR
(CDS3) RMS FAIL LOW FUEL PRES
(CDS3) SCAN NOT AVAILABLE FADEC FAIL
TACAN FAIL HIGH RPM
TACAN INVALID XMSN OVER TRQ
* (CDS3) TACFIRE AUTH TABLE LOW ENG OVER TRQ
* (CDS3) TACFIRE MSG # TGT OVER TEMP
* (CDS3) TACFIRE MSG CHKALL (1) In addition there is a ninth warning that is only
* (CDS3) TACFIRE MSG CHKFIRE presented to the crew as a 3-Hz warning tone:

* (CDS3) TACFIRE MSG MAYDAY
Low Altitude* (CDS3) TACFIRE QUEUE FULL

(2) Refer to Chapter 9, Emergency Procedures,* (CDS3) TIMER
for corrective action for each of these warnings. When

* (CDS2) TIMER ONE a warning condition occurs, the warning is displayed,
accompanied by a warning audio. The FADEC FAILUHF FAIL
warning consists of a high/low tone. The LOW RPM

(CDS3) VDU FAIL ROTOR warning consists of a continuous whoop. The
audio signal for all other warnings is a continuous 3VHF FAIL
bongs per second. The audio signal can be silenced by

VTR FAIL moving the REC/ACK (recall/acknowledge) switch (3,
fig. 2-9) on the MFK to the ACK position. The warningVTR TAPE FULL
message will  remain displayed on the MFD for a

WEDGE CONSTANT ZERO minimum of 3 seconds or as long as the warning
WPN NOT ACTIONED condition is active. The warning box can be temporarily
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removed from the MFD display by holding the REC/ display list.  Caution messages are prioritized and
ACK switch in the ACK position. When the helicopter is always displayed in their prioritized order. All caution
on the ground, the ENGINE OUT, LOW RPM ROTOR, messages, except FADEC MANUAL, are recorded in C/
and LOW FUEL PRES warnings can be deleted by W HISTORY except when an ON GROUND condition
pressing the REC/ACK switch a second time. exists. If an ENGINE OUT warning condition occurs,

the following cautions are inhibited:
All warning messages are recorded in C/W (Caution/
Warning) HISTORY, except when the helicopter is on

AC GEN FAILthe ground. When the ENGINE OUT warning occurs,
the following warnings will be inhibited: ADU FAIL

CHIPS ENG FREEWHEEL
ENG OVER TRQ

CHIPS ENG LOWER
TGT OVER TEMP

CHIPS ENG UPPER
XMSN OVER TRQ

DC GEN FAIL

NOTE EGI FAIL

GPS DIVERGENT (advisory message)
The following warnings are inhibited during

IFF FAILengine start:

INS FAIL• TGT OVER TEMP (TGT less than 927 °C)

INV FAIL• LOW RPM ROTOR
IR JAMMER INOP• HIGH RPM
RECT FAIL• XMSN OVER TRQ

The following is a complete list of cautions:
b. Caution Function. All  caution messages are

displayed in either of the two boxes that will display NOTE
across the bottom of the MFD screen (fig. 2-25). These
boxes display only when there is an active caution or *  Brackets next to a caution display the
advisory message that has not been acknowledged or accumulated time in seconds by which the
has been recalled.  Refer to Chapter 9,  Emergency limit was exceeded.
Procedures, for a list of, and corrective actions to be
taken for, these conditions. When the caution condition

AC GEN FAILoccurs,  the  caut ion  message  displays  the  word
CAUTION in the upper left portion of the screen and a ADU FAIL
one “bong” per second audio signal will sound in the

BATT CHGR FAILcrew headsets.  For FADEC MANUAL, the FADEC
warning tone will sound. The total number of active CHIPS ENG FREEWHEEL
cautions will display to the right of the letter “C” on the

CHIPS ENG LOWER
bottom of the screen. Pressing the REC/ACK switch on

CHIPS ENG UPPERthe MFK (fig. 2-9) one time to the ACK position will
delete CAUTION from the screen and silence the CHIPS T/R GEARBOX
audio. Pressing the switch a second time will delete the

CHIPS XMSN SUMPmessages from the screen if there are five or fewer
active caution and/or advisory messages. If there are CHIPS XMSN UPPER
more than five active messages, (number of messages)

DC GEN FAILMORE MESSAGE will display on the last line of the
right box. In this case, pressing the REC/ACK switch a EGI FAIL
second time will display the remaining messages, up to

* ENG TRQ TIME LIM [ ]five.  This continues until  all  active messages are
displayed. All messages will be stored in memory and FADEC MANUAL
can be recalled by pressing the REC/ACK switch to

FUEL BOOST FAILREC position.  Caution messages have priority over
advisory messages and will  precede them on the FUEL FILTER BYP
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FUEL LOW DC GEN FAIL

HIGH OIL PRESS ENG EGI FAIL

HIGH OIL TEMP ENG FUEL FILTER BYP

HIGH OIL TEMP XMSN HIGH OIL PRESS ENG

HIGH TEMP T/R GRBX HIGH OIL TEMP ENG

* HIGH TGT TIME LIM [ ] HIGH TEMP T/R GRBX

HOT BATT 1 HOT BATT 1

HOT BATT 1, 2 HOT BATT 2

HOT BATT 2 HOT BATT 1, 2
IFF FAIL IFF FAIL
IFF MODE 4 FAIL IFF MODE 4 FAIL
INS FAIL INS FAIL
INV FAIL INV FAIL
IR JAMMER INOP LEFT MCPU FAIL
LEFT MCPU FAIL

LOW HYD PRESS
LOW HYD PRESS

LOW OIL PRESS ENG
LOW OIL PRESS ENG

OIL BYP ENG
LOW OIL PRESS XMSN

P/R DISENG
LOW OIL QUANTITY ENG

RECT FAIL
* MAST TRQ TIME LIM [ ]

RIGHT MCPU FAIL
MISSILE UNLATCHED

SCAS DISENG
OIL BYP ENG

YAW DISENG
P/R DISENG

c. Advisory Function. Advisory messages areRECT FAIL
displayed in a manner similar to caution messages.

RIGHT MCPU FAIL When an advisory condition occurs, a single “bong”
may sound in the crew headsets and the advisorySCAS DISENG
message will be displayed in the box at the bottom of

* TGT 30 MIN LIM [ ] the  MFD screen.  One  except ion,  HDG HLD,  is
displayed in the upper left corner of the screen and noWPN NOT ACTIONED
bong is heard. Pressing the REC/ACK switch to the

WEAPONS FAIL ACK position will delete the message from the screen.
YAW DISENG In addition to the single “bong” tone associated with

advisory messages, a missile alert tone is generated
whenever  the  MISSILE  ALERT SAM or  MISSILENOTE
ALERT AI advisory occurs.  The missile alert  tone
consists of a 1259 Hz tone that changes to a lower• * Brackets next to a caution display the frequency every 20 milliseconds. This tone changes

accumulated time in seconds by which the frequency 10 times and repeats until  acknowleged.
limit was exceeded. When an advisory has been acknowledged, it will stay

in memory as long as the advisory condition exists. The• The following cautions are inhibited during
total number of active advisories is displayed to theengine start:
right  of  the letter  A at  the bottom of the screen.
Advisories are not recorded in C/W HISTORY. Advisory

AC GEN FAIL messages are prioritized and are always displayed in
BATT CHGR FAIL their prioritized order.
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The  fol lowing  is  a  complete  l ist  of  advisory IFM FAIL
messages: * IMAGE RECEIVED

INVALID COMMANDNOTE

LASER CODE MISMATCH
*  Accompan ied  by  a  s i ng le  ‘ bong ‘  i n

LAUNCHER SAFEDcrewmember headsets.

LEFT COOLANT LOW

AIR MSN REJECTED LEFT LAUNCHER FAIL

AIR MSN X UPDATE ** MISSILE ALERT

AIR REQST MSN ** MISSILE ALERT   AI

* ALARM (alarm name) ** MISSILE ALERT   SAM

ARTY MSN X UPDATE MMS FAIL

ASE FAIL MOIST VTR TAPE

BATT PREHEAT ON NAV INVALID

BSA UPDATE NAV NOT ALIGNED

C2 MSG RCVED * NAV UPDT REQUIRED

CARGO HOOK ARMED NET JOIN?   FMx

CODE NOT ACCEPTED * NO AUTO START

DTS FAIL NO CODE

* EGI BATT LOW NO VIXL NET

ENG ANTI-ICE ON * ONE YAW CHAN OFF

EXT PWR PITOT HEAT ON

* FADEC DEGRADE * P(Y) CODE INVALID

* FADEC MAINT RHE FAIL

FM-1 CT FAIL RIGHT COOLANT LOW

FM-1 CUE RIGHT LAUNCHER FAIL

FM-1 FAIL RMS FAIL

FM-1 HUB LOW TACAN FAIL

FM-1 PT FAIL TACAN INVALID

FM-2 CT FAIL TACFIRE AUTH TABLE LOW

FM-2 CUE * TACFIRE MSG NO

FM-2 FAIL * TACFIRE MSG CHKALL

FM-2 HUB LOW * TACFIRE MQSG CHKFIRE

FM-2 PT FAIL * TACFIRE MSG MAYDAY

GPS DIVERGENT TACFIRE QUEUE FULL

* GPS FAIL * TIMER (timer name)

* HVR DEGRADED UHF FAIL

IDM FAIL VDU FAIL

IDM NO STARTUP VHF FAIL

IDM SHUTDOWN CMPLT VTR FAIL
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VTR TAPE FULL 1. Rotor speed (NR) and power turbine speed
(NP).WEDGE CONSTANT ZERO

WPN NOT ACTIONED 2. Fuel quantity (FUEL QTY) and engine torque
(ENG TRQ %).WPN NOT ARMED

*  Accompanied by a single ‘bong‘  in crewmember 3. AC voltage (ACV) and rectifier voltage (RECT
headsets. V).

** Accompanied by missile alert tone.
4. Rectifier  load (RECT LD %) and starter-

generator load (S GEN LD %).NOTE

5. Battery voltage (BATT V) and starter voltage
• Al l  adv i so ry  messages  excep t  t he (START V).

following are inhibited during engine start:
a. TEST/DGT/OFF  Switch. A TEST/DGT/OFFFADEC DEGRADE

switch allows selection of the subsystem test mode and
FADEC MAINT also permits all digital displays to be de-energized at

the operators discretion. When the TEST function is
NO AUTO START

actuated, a test  mode is initiated to verify proper
subsystem operation.  The VSDS subsystem (three• I f  mu l t i p l e  wa rn ings ,  cau t i ons ,  and
units) is functioning properly if all vertical scales go toadvisories occur at  the same time, the
full deflection and the digital displays indicate all 8’spriority of tones is as follows:
with exception of the left numeral on the NG display
which should indicate “1”. Also, the WRN indicator and

a. Low RPM rotor
position indicator on the selectable display should

b. Warning tone illuminate. The test mode may be utilized as a preflight
check or whenever verification of subsystem operationc. FADEC tone
is required.

d. Missile alert tone
b. WRN Indicator Light. A WRN indicator light is

e. Caution tone provided to indicate a subsystem malfunction. When
the WRN indicator illuminates,  the BIT/RST switchf. Advisory tone
should be actuated to RST to see if the fault will clear.
If  the fault  does not clear,  maintenance action is

2-86. MULTIPARAMETER DISPLAY (MPD). required.

c. BIT/RST Switch. Actuation of  the BIT/RSTNOTE
switch to BIT will cause coded diagnostic messages to
appear on the MPD digital displays that can be used toUse the digital readout on the MPD when
ident i fy  a  faul t .  Diagnost ic  message  codes  areadjusting/setting the NR/NP. The NR vertical
identified in the maintenance manual.scale indicator and the MFD NR backup

display may indicate 1% higher than the
d. Transmission Oil (XMSN OIL) Temperature andactual  NR, which is shown on the MPD

Pressure  Indicators. Vert ical  scale  displays  fordigital readout.
transmission oil temperature and pressure are located

The MPD (11, fig. 2-6 and fig. 2-22) is located in the on the MPD (11, fig. 2-6). Temperature and pressure
lower center area of the instrument panel and contains signals are sensed at the transmission and routed to
vertical scale displays for transmission oil pressure and the MPD through the MCPUs.
temperature, engine oil pressure and temperature, fuel
quantity, and gas producer turbine speed (Ng). The Ng e. Engine Oil (ENG OIL) Temperature and Pressure
speed is also indicated on a digital  display.  Two Indicators. Vertical  scale displays for  engine oil
additional  digital  displays provide readouts for  10 temperature and pressure are located on the MPD
selectable parameters in pairs. Any of the following five panel  (11, fig.  2-6).  Temperature and pressure are
pairs of parameters can be displayed as desired by sensed from the engine oil system and transmitted to
actuating the SEL (select) switch. An indicator light the MPD through the MCPUs. The scale on the left
identifies the selected pair of parameters. indicates engine oil pressure (ENG OIL P) in pounds
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per square inch (PSI X10).  The scale on the right percent.  Rotor speed signals are received from the
indicates  engine  oi l  temperature  (ENG OIL  T)  in m a s t  t o r q u e  s i g n a l  p r o c e s s o r  t h r o u g h  t h e
degrees Celsius (°C X10). multiparameter display. The right scale indicates power

turbine speed (NP) in percent. Digital indications of NR
f. Fuel Quantity (FUEL QTY) Indicator. A vertical and NP can also be selected (11, fig. 2-6).

scale display for fuel quantity (FUEL QTY) is located on
the MPD panel. The display indicates total fuel (FUEL
QTY) in pounds (LBS X100). A digital indication of fuel

2-88. MAST TORQUE (TRQ)/TURBINE GASquantity can also be selected (11, fig. 2-6).
TEMPERATURE (TGT) INDICATOR.

g . G a s  P r o d u c e r  T u r b i n e  S p e e d  ( N G )
Indicator. Vertical scale and digital displays for gas The mast torque (TRQ)/turbine gas temperature (TGT)
producer turbine speed (NG) are located on the MPD indicator (3, fig. 2-6) is located on the upper center
panel. Speed signals are sensed by engine-mounted portion of  the instrument panel.  The indicator has
magnetic pickups and transferred to the MPD through

vertical and digital displays for each parameter. Turbine
the MCPUs. The vertical scale display indicates percent

gas temperature (TGT) in degrees Celsius (°C X100) is(% RPM X10) rpm of gas producer turbine speed (NG).
indicated on the left vertical scale and digital displays.The digital readout indicates the percent rpm of gas

producer turbine speed (11, fig. 2-6).
Turbine gas temperature is sensed at the gas producer

h. BRT Knob. Turning the brightness control knob drive turbine outlet and routed to the indicator through
adjusts the selected VSDS intensity. the MCPUs and MPD. Main rotor mast torque (TRQ) in

percent is indicated on the right  vertical  scale and
i. Multifunction Display Backup (MFD BKUP). As digital  displays.  Torque signal  is  sensed from one

additional displays to the crew   rotor rpm, ENG TRQ upper and two lower mast torque sensors and routed to
and mast torque   are displayed across the top of the the indicator through the mast torque signal processor,
pilot and CPG MFD screens, they can be deactivated

MCPUs, and MPD.
by pressing the MFD BKUP switch in the MPD (fig. 2-
22).

2-89. ENGINE INSTRUMENTS   WARNING,
2-87. RPM VERTICAL SCALE INSTRUMENT. CAUTION, AND ADVISORY SYSTEM.
The RPM vertical  scale instrument (2,  fig.  2-6) is

Engine related warnings, cautions, and advisories arelocated on the upper center portion of the instrument
panel. The left scale indicates main rotor speed (NR) in included in the warning, caution, and advisory system.

SECTION XV. SERVICING, PARKING, AND MOORING

specified in FM 10-67, Aircraft Refueling2-90. SERVICING.
Field Manual.

a. Servicing Diagram (fig. 2-26).

2-91. APPROVED COMMERCIAL FUEL, OILS,b. Approved Military Fuels, Oils, Fluids, and Unit
Capacities (Table 2-1). AND FLUIDS.

c. Fuel Samples. Fuel samples are taken daily to a. Fuels (Table 2-2).
check for water or other contaminations in fuel. When

b. Oils (Table 2-3).taking a fuel  sample,  allow the fuel  to settle the
prescribed time after refueling. Settling time is one hour

c. Fluids (Table 2-4).per foot of tank depth for jet (JP) fuels.

NOTEWARNING

Color is not to be used as a discriminator
Servicing personnel shall comply with all when determining the type of  fuel,  oil,  or
safe ty  p recaut ions  and  procedures fluid used when servicing the helicopter.
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(3) Emergency Fuels. None approved.2-92. TYPES AND USE OF FUELS.

b. Use of Fuels.a. Fuel Types. Refer to TB 55-9150-200-24 Engine
and Transmission Oils, Fuels, and Additives for Army

(1) When mixing fuels in helicopter fuel cells, orAircraft.
changing from one type of authorized fuel to another,
for example, JP-8 to JP-5, it is not necessary to drain(1) Army Standard Fuels. JP-8 and JET B MIL-
the helicopter fuel system before adding the new fuel.T-5624 are the Army designated primary fuels.

(2) Fuels having the same NATO code number(2) Alternate Fuels. JP-5, JET A, and JET A1
are interchangeable. Jet fuels conforming to ASTM-D-are designated as the alternate fuels to be used in this
1655 specification may be used when MIL-T-5624 fuelshelicopter.  JP-5 and JET-A1 contain icing inhibitor

blended at the refinery. JET A does not contain icing are not available. Engine will operate satisfactorily on
inhibitor. either JP-8 or JP-5 type fuels.
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Figure 2-26. Servicing Diagram
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Table 2-1. Fuel, Oils, Fluids, Specification, and Capacities

SYSTEM SPECIFICATION NOTE CAPACITY

Fuel MIL-T-83133 (JP-8) 1 112 U.S. Gals. Total
110 U.S. Gals. Usable

Engine Oil *MIL-L-7808 2,5 1.5 U.S. Gals.
MIL-L-23699 3,5

Transmission *MIL-L-7808 2,6 7 U.S. Qts.
Oil DOD-L-85734 4,6

Tail Rotor *MIL-L-7808 2,6 0.38 U.S. Pt.
Gearbox Oil DOD-L-85734 4,6

Hydraulic MIL-H-5606 7,9 1.3 U.S. Pts.
Fluid Reservoir MIL-H-83282 8,9

WARNING

Contact with hydraulic fluid (MIL-H-83282) liquid or
mist can irritate eyes and skin. After any contact with
skin, wash contacted area with soap and water.  If
liquid is swallowed, do not induce vomiting; get
immediate medical attention. Wear rubber gloves
when handling liquid. If prolonged contact with mist is
likely, wear an appropriate respirator. When fluid is
decomposed by heating, toxic gases are released.

CAUTION

*Lubrication oil  made to MIL-L-7808 by Shell  Oil
Company under their part number 307, qualification
number 7D-1, shall not be used in OH-58 engine or
aircraft  systems. It  contains additives which are
harmful to seals in the systems.

NOTE

If DOD-L-85734 is mixed with MIL-L-23699, the engine/
gearbox shall be drained and refilled with the proper
lubricant when it becomes available.
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NOTE:

1. MIL-T-83133 (JP-8) NATO code is F-34. Alternate fuel is MIL-T-5624 (JP-5), JET A or JET A1, F-44 or F-
34 (high flash point).

2. MIL-L-7808 NATO code is O-148.
For use in ambient temperatures below -18 °C/0 °F.

CAUTION

Under no circumstances shall  MIL-L-23699 or
D O D - L - 8 5 7 3 4  o i l  b e  u s e d  i n  a m b i e n t
temperatures below -40 °C/-40 °F.

3. MIL-L-23699 NATO code is O-156.
For use in ambient temperatures above -40 °C/-40 °F.

4. DOD-L-85734 for use in ambient temperatures above -40 °C/-40 °F.
DOD-L-85734 oil is a direct replacement for MIL-L-23699, but not for MIL-L-7808.

5. Do not mix MIL-L-7808 and MIL-L-23699 oils, except during an emergency. The engine shall be replaced
after 5 hours of operation with mixed oils. An entry on DA Form 2408-13-1 and 2408-13-1-E is required
when the oils are mixed.

6. Do not mix MIL-L-7808 and DOD-L-85734 oils, except during an emergency. If oils are mixed, oil shall be
drained and system serviced with approved oil within 5 hours of operation.

7. MIL-H-5606 NATO code is H-515.
For use in ambient temperatures below -40 °C/-40 °F.

8. For use in ambient temperatures above -40 °C/-40 °F.

9. It is not advisable to mix MIL-H-5606 and MIL-H-83282 fluids, except during an emergency. An entry on DA
Form 2408-13-1 and 2408-13-1E is required when the fluids are mixed.

(TABLE I.D. 911322)
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Table 2-2. Approved Fuels

PRIMARY OR STANDARD FUEL ALTERNATE FUEL

US MILITARY FUEL NATO JP-8 JP-4 (MIL-T-5624) or JP-5 (MIL-T-5624),
CODE NO. MIL-T-83133 (F-34) JET A or JET B F-40 or F-44

COMMERCIAL FUEL JET A-1 JET B JET A
(ASTM-D-1655) NATO F-34

Atlantic Richfield Arcojet A-1 Arcojet B Arcojet A

Richfield Div Richfield A-1 Richfield A

B.P. Trading B.P.A.T.K. B.P.A.T.G.

Caltex Petroleum Corp. Caltex Jet A-1 Caltex Jet B

Cities Service Co. CITGO A
Conoco Jet-60 Conoco Jet-50

Gulf Oil Gulf Jet A-1 Gulf Jet B Gulf Jet A

EXXON Co., USA EXXON A-1 EXXON Turbo EXXON A
Fuel B

Mobil Oil Mobil Jet A-1 Mobil Jet B Mobil Jet A

Phillips Petroleum Philjet JP-4 Philjet A-50

Shell Oil Aeroshell 650 Aeroshell JP-4 Aeroshell 640

Sinclair Superjet A-1 Superjet A

Standard Oil Co Jet A-1 Jet A Kerosine

Chevron Chevron A-1 Chevron B Chevron A-50

Texaco Avjet A-1 Texaco Avjet B Avjet A

Union Oil Union JP-4 76 Turbine Fuel

APPROVED FOREIGN COMMERCIAL FUELS

FOREIGN FUEL NATO F-40 NATO F-44

Belgium BA-PF-2B
Canada 3GP-22F 3-6P-24e
Denmark JP-4 MIL-T-5624
France Air 3407A
Germany (West) VTL-9130-006 UTL-9130-007/UTL-913-010
Greece JP-4 MIL-T-5624
Italy AA-M-C-1421 AMC-143
Netherlands JP-4 MIL-T-5624 D. Eng RD 2493
Norway JP-4 MIL-T-5624
Portugal JP-4 MIL-T-5624
Turkey JP-4 MIL-T-5624
United Kingdom D. Eng RD 2454 D. Eng RD 2498

(Britain)

NOTE

Anti-icing and Biocidal Additive for Commercial Turbine Engine Fuel   The fuel system icing inhibitor shall
conform to MIL-I-27686. The additive provides anti-icing protection and also functions as a biocide to kill microbial
growths in aircraft fuel systems. Icing inhibitor conforming to MIL-I-27686 shall be added to commercial fuel not
containing an icing inhibitor during refueling operations, regardless of ambient temperatures. Refueling operations
shall  be accomplished in accordance with acceptable commercial  procedures.  This additive (“PRIST”  or
equivalent) is not available in the Army Supply System, but will be locally procured when needed.

(TABLE I.D. 911323)
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Table 2-3. Approved Oils

APPROVED COMMERCIAL MIL-L-7808 TYPE OILS

MANUFACTURER’S NAME MANUFACTURER’S DESIGNATION

American Oil and Supply Co. PQ Turbine Oil 8365
Exxon Co. USA Exxon Turbo Oil 2389

Esso Turbo Oil 2389
RM-184A

Mobil Oil Corp. RM-201A
Stauffer Chemical Co. E-6825
Royal Lubricants Co. Royco 807HR

Royco 808HR
Rohm and Haas Co. PL-10568

CAUTION

Do not use Shell Oil Co., part No. 307, qualification No. 7D-1 oil (MIL-L-7808).
It can be harmful to seals made of silicone.

APPROVED COMMERCIAL MIL-L-23699 TYPE OILS

MANUFACTURER’S NAME MANUFACTURER’S DESIGNATION

American Oil and Supply Co. PQ Turbine Lubricant 5247/6423/6700/7731/8878/
9595/9596/9597

Bray Oil Co. Brayco 899/899-G/899-S/899-D
Castrol Oil Co. Castro 205
Chevron International Oil Co., Inc. Chevron Jet Engine Oil 5
Drew Chemical Corp. STO-21919/STO-21919A/STD6530
W. R. Grace and Co. (Hatco Chemical Div.) HAHTCOL 3211/3611
Humble Oil and Refining Co. Esso Turbo Oil 2380

Enco Turbo Oil 2380
2395 Turbo Oil (WS-6459)
2392 Turbo Oil
2393 Turbo Oil

Mobil Oil Corp. Mobil Jet ll/RM-139A
Mobil Jet Oil 254
Avrex S Turbo 260
Avrex S Turbo 265

Royal Lubricants Co. Royco 899 (C-915)/899SC/Stauffer Jet II
Shell Oil Co. Aeroshell Turbine Oil 500

Shell Aircraft Turbine 551
Shell International Petroleum Co., Ltd. Aeroshell Turbine Oil 550
Shell Oil Co., of California Chevron Jet Engine Oil 5
Stauffer Chemical Co. Stauffer 6924/Jet II
Texaco, Inc. SATO 7377/7730 Starjet S

APPROVED COMMERCIAL DOD-L-85734 TYPE OILS

MANUFACTURER’S NAME MANUFACTURER’S DESIGNATION

Royal Lubricants Co. Royco Turbine Oil 555
EXXON Company, USA Exxon Turbo Oil 25
Shell International Petroleum Co., Ltd. Aeroshell Turbine Oil 555

(TABLE I.D. 922261)
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Table 2-4. Approved Fluids

APPROVED COMMERCIAL MIL-H-5606 TYPE FLUIDS

MANUFACTURER’S NAME MANUFACTURER’S DESIGNATION

American Oil and Supply Co. “PO”4226
Bray Oil Co. Brayco 757B

Brayco 756C
Brayco 756D
Brayco 756E

Castrol Oils, Inc. Castrol Hyspin A
Humble Oil and Refining Co. Univis J41
Exxon Co. Univis J41
Mobil Oil Corp. Mobil Aero HFB
Pennsylvania Refining Co. Petrofluid 5606B

Petrofluid 4607
Royal Lubricants Co. Royco 756C

Royco 756D
DS-437

Standard Oil Co. of Calif. PED 3565
PED 3337

Texaco, Inc. TL-5874
Stauffer Chemical Co. Stauffer Aero Hydroil 500
MZF Associates 25606
Union Carbide Corp. FP-221

APPROVED COMMERCIAL MIL-H-83282 TYPE FLUIDS

MANUFACTURER’S NAME MANUFACTURER’S DESIGNATION

Brayco Oil Co. Brayco Micronic 882
Mobil Oil Corp. XRM-230A
Mobil Oil Corp. XRM-231A
Royal Lubricants Co. Royco 782
Hanover Chemical Industries, Inc. Hanover R-2
Hanover Processing Co. HF-832

WARNING

Prolonged contact with hydraulic fluid (MIL-H-83282)
liquid or mist can irritate eyes and skin. After any
contact with skin, wash contacted area with soap and
water. If liquid is swallowed, do not  induce vomiting;
get immediate medical attention. Wear rubber gloves
when handling liquid. If prolonged contact with mist is
likely,  wear an appropriate respirator.  When fluid is
decomposed  by  heating,  toxic  gases  are  released.

NOTE

Mixing of hydraulic fluids is authorized only in emergency
situations. An entry in the remarks section of DA Form 2408-
13-1 and 2408-13-1E is required.

(TABLE I.D. 922262)
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6. Fuel  hose  nozzle   Insert  into  fuel  cel l2-93. CLOSED CIRCUIT REFUELING (POWER
receptacle.OFF OR RAPID).

WARNING1. Grounding cables   Connect.

2. Fireguard   Posted.
To  prevent  fue l  sp i l l age ,  exerc ise
extreme caution when filling fuel cell, as

3. Filler cap   Remove.
there is no automatic shutoff of fuel flow.

CAUTION
7. Fill fuel cell.

Ensure that servicing vehicle pressure is 8. Fuel hose nozzle   Remove.
not above 125 psi while refueling.

9. Filler cap   Secure.
4. Closed circuit refueling module   Close and

latch. 10. Grounding cables   Disconnect.

5. Fuel  hose  nozzle   Insert  into  fuel  cel l 11. Record on helicopter servicing records.
receptacle  and  lock  into  c losed  circui t
refueling module.

2-95. ENGINE OIL SYSTEM SERVICING.
6. Automatic nozzle lever   ON or FLOW. Fuel

The engine oil system may be serviced at the oil tankflow will  automatically shut off  when fuel
reservoir. Access to filler cap of oil tank is located onreaches within one-half inch of spillover. Just
right side, aft of the oil cooler. The oil level sight gageprior to shutoff, fuel flow may cycle several
may be checked with the cowling installed through atimes as maximum fuel level is reached. The
small  round window located on the left  side of  thegage on the servicing unit will indicate when
helicopter and aft of the oil cooler (fig. 2-1). If oil levelfuel flow stops.
appears low and the engine has been shut down longer
than 15 minutes the following steps shall be completed7. Automatic nozzle lever   OFF or NO FLOW
prior to servicing.when fuel flow stops.

WARNING8. Fuel hose nozzle   Unlock and remove.

9. Filler cap   Secure. I f  the  fol lowing  procedures  are  not
followed prior to servicing the engine oil

10. Grounding cables   Disconnect. system, the opportunity exists to over
s e r v i c e  t h e  s y s t e m  a n d  a l l o w  a n

11. Record on helicopter servicing records. excessive amount of oil  to accumulate
within  the  accessory  gearbox.  This
condition may cause aerated oil due to

2-94. GRAVITY OR OPEN PORT REFUELING gear  meshing  and  inadequate  air-oi l
(POWER OFF AND RAPID). separation. This could result in a HIGH

OIL TEMPERATURE ENGINE, LOW OIL
1. Grounding cables   Connect. PRESSURE ENGINE,  and/or  LOW OIL

QUANTITY ENGINE indication/condition
2. Fireguard   Posted. w h i c h  i f  n o t  p r o p e r l y  d i a g n o s e d

immediately will cause engine damage or
possible engine failure.3. Filler cap   Remove.

1. Start  and  run  hel icopter  unt i l  operat ing4. Fuel servicing pressure   Check 125 psig
temperatures are within normal ranges.maximum.

5. Closed circuit refueling module   Open. 2. Ensure battery is charged.
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3. Shut down helicopter. engine shut down. When properly serviced, the oil level
will be in the center of the sight gage.

4. Recheck oil level.
NOTE

2 - 9 6 . T R A N S M I S S I O N  O I L  S Y S T E M
Excessive oil leakage may occur if gearboxSERVICING. is overfilled. When servicing the gearbox,
al low  oi l  level  to  stabi l ize  for  correctThe transmission oil system may be serviced by adding
indication on sight gage.oil to the transmission through the transmission oil filler

port, located on top of the transmission and forward of
b . Serv i ce  gea rbox  to  no rma l  capac i t y  w i t hthe mast.

approved lubricating oil  (table 2-1) and record on
helicopter servicing records.CAUTION

DO NOT mix  MIL-L-7808  and  DOD-L- 2-98. HYDRAULIC OIL SYSTEM SERVICING.
85734 oil except in an emergency. If oils
are  mixed,  oi l  shall  be  drained  and The hydraulic reservoir may be serviced by removing
system serviced with approved oil within the forward cowling, removing the hydraulic reservoir
5 hours of operation. cover lock pin and adding hydraulic oil to the system at

the hydraulic reservoir. The hydraulic oil level may be
a.  Check oil level by observing sight gage on the checked by observing the hydraulic reservoir  sight

t ransmission.  When  checking  oi l  level ,  ensure glass (54, fig. 2-1) through a window located on the left
helicopter is parked on a relatively level  area with side of the forward cowling.
engine shut down.

a. Servicing.  Check  hydraul ic  f lu id  level  by
observing  sight  gage.  Proper  f lu id  level  is  whenNOTE
hydraulic fluid level is indicated by the sight glass being
completely filled with fluid.When oil is visible in the yellow area of the

sight gage, it is not required to service the
transmission; however, if oil is not visible in CAUTION
the yellow area, add oil to center level of the
sight gage.

DO NOT mix  MIL-H-5606  and  MIL-H-b. Service with approved lubricating oil (table 2-1)
83282.and record on helicopter servicing records.

b. Service hydraulic reservoir  as required with
approved  hydraul ic  f lu id  ( table  2-1).  Record  on2-97. TAIL ROTOR GEARBOX SERVICING.
helicopter servicing records.

The tail rotor gearbox may be serviced through the oil
filler port, located on top of the gearbox. Oil level may
be checked by observing the sight gage, located on the 2-99. GROUND HANDLING.
aft, bottom part of the gearbox.

Two tow rings are provided on the forward portion of
each landing gear skid for attachment of a standardCAUTION
helicopter tow bar.  Helicopter is towed on ground
handling wheel assemblies mounted on the landing

DO NOT mix  MIL-L-7808  and  DOD-L- gear skids.
85734 oil except in an emergency. If oils
are  mixed,  oi l  shall  be  drained  and

NOTEsystem serviced with approved oil within
5 hours of operation.

For installation requirements of  access
a. Check oil  level  by observing sight gage on doors,  panels,  fa i r ings,  and  covers  for

gearbox with helicopter parked on level ground with towing, refer to TM 1-1520-248-23.
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(1) Posi t ion  blades  at  45  degree  angle  to2 - 1 0 0 . P R O T E C T I V E  C O V E R S  A N D
fuselage to secure tiedown lines to forward and aftTIEDOWNS.
crosstubes. Blades may be rotated forward or rearward.

Protective covers and tiedowns are furnished as loose
equipment and are used for parking or mooring of (2) Install sock on main rotor blade as follows:
helicopter. Additional equipment such as ropes, cable,
clevises, ramp tiedowns, or dead-man tiedowns will be

NOTErequired during mooring.

a. Protective Covers. Secur ing  r ings  are  preadjusted  to  give
forward and aft  blades moderate tension

(1) Engine  Inlet  and  Pitot  Tube  Cover. when secured to the helicopter tiedown
Engine  in let  protect ive  covers  and  a  pi tot  tube points.  Tie  down  forward  blades  with
protective cover are provided to prevent entrance of tiedown assemblies that have flags labeled
dust,  etc.,  into engine inlet  and pitot  system when F W D  B L A D E S ,  a n d  a f t  b l a d e s  w i t h
helicopter is parked. assemblies that  have flags labeled AFT

BLADES.(2) Engine Exhaust Ejector Protective Cover.
A single engine exhaust ejector protective cover is

(a) With sock secured to wand, install sock onprovided for the exhaust ejector to prevent foreign
end of main rotor blade.objects  enter ing  the  exhaust  ejector  when  the

helicopter is parked. This cover slides into the end of
(b) After sock is installed, extend tiedown linethe exhaust ejector.

to crosstube, pass snap hook around forward crosstube
for forward blades and aft crosstubes for aft blades.b. Tiedowns. The  main  rotor  t iedown  ki t  for
Secure snap hook to rings.nonfolded blades consists of four sock assemblies and

a wand. The nylon mesh sock assemblies include a
(c) Install  the remaining three socks in theremoval loop tiedown line. Each tiedown line includes

same manner.  All  blades must be tied down whentwo tiedown rings and a snap hook. The wand is used
blades are being secured.to install sock assemblies on the main rotor blade tips.

Install tiedowns as follows:

NOTE
CAUTION

The above procedure is for unfolded blades.
Procedures for main rotor blade folding and• To prevent  damage  to  main  rotor secur ing  fo lded  blades  is  descr ibed  in

blades  or  hub  assembly,  use  only Chapter 1 of TM 1-1520-248-23.
tiedown assemblies 406-070-300-101
and 406-070-301-101 and procedures
described in this chapter.

2-101. MOORING HELICOPTER.
• M a x i m u m  t i e d o w n  l o a d  a p p l i e d

vertically at the blade tip shall  not Mooring  of  hel icopter  shal l  be  accompl ished  in
exceed 60 pounds. accordance with TM 1-1520-248-23.

SECTION XVI. HELICOPTER SECURITY SYSTEM

b. Right Crew Door Locking Device. The right2-102. HELICOPTER SECURITY SYSTEM.
crew door is locked from the outside with a hasp and

Door locking devices and an ignition keylock switch are padlock. The hasp is riveted to the door post and the
installed to prevent unauthorized use of the helicopter. padlock is inserted in the hasp.

a. Left Crew Door Locking Devices. The left crew c. Ignition Switch. An ignition switch is installed in
door is secured with a locking strap. The strap is the pedestal. When the switch is in the OFF position
fastened to the door frame at one end, looped through the starter circuit  cannot be energized. In the ON
the door handle, then secured back to the door frame. position the switch allows normal operation of  the
This  immobi l izes  the  door  handles  and  latching starter circuit.
devices.
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CHAPTER 3

AVIONICS

SECTION I. GENERAL

3-1. GENERAL. 3 - 2 . A V I O N I C S  E Q U I P M E N T
CONFIGURATION.

a. This chapter covers the avionics equipment Refer to table 3-1, Avionics Equipment Configuration,
configuration. It includes a description of the avionics for an avionics systems list.
equipment, its technical characteristics, capabilities,
and locations. For detailed information on the MFK and

3-3. POWER SOURCE.
MFD,  refer  to  Chapter  2,  Sect ion  I .  For  mission

Refer to Chapter 2, Section XI, Electrical Power Supplyavionics  equipment,  refer  to  Chapter  4,  Mission
and Distribution System, for electrical power sourceEquipment.
information for each avionic component.

b. Due to the operational connections among many
of the avionics systems, some components are covered
under more than one heading. To understand the
complete operation of these systems, it is necessary to
understand this complete chapter as well as related
data in Chapters 2 and 4.

TABLE 3-1. AVIONICS EQUIPMENT CONFIGURATION

NOMENCLATURE USE RANGE

1. Communication System Interphone for pilot and CPG, integrates all Stations within
Control (CSC) C-11746/ communication equipment, controls volume helicopter.
ARC of all radios.

2. VHF-FM Radio Set   AN/ Two-way voice communication in Line of sight.
ARC-186 (FM-1) frequency range of 30.000 to 87.975 MHz.

3. UHF-AM Radio Set  Two-way voice communication in Line of sight.
HAVE QUICK AN/ARC-164 frequency range of 225.000 to 399.975
(UHF) MHz.

4. VHF-AM Radio Set   AN/ Two-way voice communication in Line of sight.
ARC-186 (VHF) frequency range of 116.000 to 151.975

MHz.

5. HF Radio Set   AN/ARC- Two-way voice communication in Varies with ionospheric
199 (HF) frequency range of 2.0000 to 29.9999 conditions.

MHz.

6. VHF-FM Radio Set   AN/ Two-way voice communication in Line of sight.
ARC-186 (FM-2) frequency range of 30.000 to 87.975 MHz.
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TABLE 3-1. AVIONICS EQUIPMENT CONFIGURATION  (Cont)

NOMENCLATURE USE RANGE

11. (CDS2) KY-58-2 Provides secure two-way voice N/A
Communication Security communication for UHF, VHF, or FM-2
Set   TSEC/KY-58 radio.

12. Provides secure two-way voice N/A KY-58-2
communication for VHF radio.Communication Security

Set   TSEC/KY-58

13. KY-75 Communication Provides secure two-way voice N/A
Security Set   TSEC/KY- communication for HF radio.
75

14. Transponder set   AN/ Transmits a coded reply for interrogator Line of sight.
APX-100 systems.

15. Radar Detecting Set  Provides visible and audible warning in Line of sight.
AN/APR-39A(V)1 radar environment.

16. Radar Warning Set   AN/ Provides visible and audible warning in Line of sight.
APR-44 radar environment.

17. Laser Detecting Set AN/ Provides visible and audible warning of Line of sight.
AVR-2A laser designating or ranging equipment.

18. (CDS2) Airborne Target Provides two digital communication links N/A
Handover System (ATHS) through the radios to other compatible

devices.
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TABLE 3-1. AVIONICS EQUIPMENT CONFIGURATION  (Cont)

NOMENCLATURE USE RANGE

19. Embedded Global Measures pitch, roll, heading, angular N/A
Positioning System/Inertial velocity, linear velocity, and acceleration.
Navigation System (EGI) Combines this information with position

data provided by the GPS satellites.

20. Provides two digital communication links N/A Improved Data Modem
through the radios to other compatible(IDM)
devices.

21. Infrared (IR) Jammer Provides countermeasures against infrared Line of sight.
Countermeasures Set  heat seeking missiles.
AN/ALQ-144

SECTION II. COMMUNICATIONS

NOTE3-4. COMMUNICATION SYSTEM.

(CDS4) The ARC-220 radio is the only HFThe  commun ica t i on  sys tem  p rov ides  two  way
radio recognized by CDS4 software. If ARC-

communications between the crewmembers and allows
220 is not installed on the helicopter, MFD

the crew to communicate outside the helicopter through displays that normally provide HF radio
five communication radios. Radio selection and audio control  or  status  wi l l  e i ther  have  the
volume are controlled through the communication applicable bezel  legends blanked or,  if  a
system control (CSC) panel (fig. 3-2). Radio selections legend  i s  p resen t ,  t he  beze l  w i l l  no t
are also made with the radio select switch located on function.
the pilot collective control head (fig. 3-3). The channel
and frequency to which each radio is tuned is displayed

3-5. REMOTE FREQUENCY DISPLAY (RFD).on the RFD (fig. 3-1). Setting the desired frequencies
and modes into the radios is accomplished using the The RFD (fig. 3-1) is mounted in the upper center area
MFK and MFD. These procedures are described in of the instrument panel. The unit serves as a frequency
detail later in this section. Communication security for display for the five communication radios. The screen
the five radios is provided through two KY-58 units and displays the present channel number, frequency, and
one KY-75 unit.  Communication security for the cipher or plain mode, and identifies to which radio each

crewmember is tuned for transmission. The RFD is tiedfive radios is provided through two KY-58 units for the
into the MFDs and the MFK through the MCPUs. PlainUHF and VHF radios; one KY-75 unit provided for the
or cipher modes are selected for the transceiverHF radio and FM radio security is embedded into the
currently set for transmitting by the pilot or CPG CIPHAN/ARC-201D radio. All audio signals are transmitted
switch (3) located on either side of the RFD screen.and received through the crewmembers headsets. A
The display screen (4) is a liquid crystal display that isground crew ICS switch, labeled REMOTE ICS (fig. 3-
readable under all  lighting conditions and is NVG

4),  is  located on the lower pedestal  console and a compatible. Lighting of the display is controlled by a
receptacle is located on each pylon and in the forward BRT (brightness control) knob (6) located on the left
b a t t e r y  c o m p a r t m e n t  t o  e n a b l e  t h e  c r e w  t o side of the unit face. A TEST switch (5), located on the
commun ica te  w i t h  ma in tenance  and  a rmamen t lower right  portion of  the RFD, has two functions:
personnel while the helicopter is on the ground. Refer changing  input  f rom one  MCPU to  another  and
to figure 2-1 for  location of  communication system providing evidence of proper RFD display. In the event
antennas. of an MCPU failure, press the TEST switch to provide
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alternate MCPU inputs to the RFD. This function is (4) Transmitting functions for the pilot and CPG
provided as a backup in the event of one MCPU failure. crew  stat ions  di f fer .  The  pi lot  has  the  opt ion  of

selecting a radio for transmit by use of the transmit
selector switch on his CSC panel (fig. 3-2) or the radio

3-6. COMMUNICATION SYSTEM CONTROL select switch on his collective control head (fig. 3-3).
The CPG can only select radios for transmit with the(CSC) PANEL.
transmit selector switch on his CSC panel.

a. Description. Two CSC panels are located in the
(5) Selecting a radio for  transmit  selects thehelicopter. The pilot CSC panel is located on the lower

frequency displayed on the RFD screen (fig. 3-1) forpedestal console and the CPG CSC panel is located on
the corresponding radio number. Tuning the selectorthe extreme left side of the instrument panel. The CSC
switch to 1, 2, 3, 4, or 5 sets the pilot to transmit on thepanels are used in conjunction with the RFD (fig. 3-1).
corresponding radio when either the cyclic transmitSee figure 3-2 for a detailed description of CSC panel
switch is pressed to the full detent or the floor mikecontrols.
switch is pressed.

b. Controls and Function. Refer to figure 3-2 for
(6) Radios may be selected for transmit using thecontrols and functions of the CSC panel.

radio select switch on the pilot collective control head
(fig. 3-3).c. Operation. During battery start, with the battery

switch in BATT 1 position and the ESNTL BUS switch
in START, power is applied to the CSC units and FM-1.

3-7. CSC SWITCHES   PILOT COLLECTIVE
(1) Power is supplied to the other four radios and CONTROL HEAD.

COMSEC units when one of the following occurs:
a. Description. There are two switches on the pilot

(a) The DC generator comes on line.
co l l ec t i ve  con t ro l  head  tha t  a re  t i ed  i n to  t he
communication system. These switches give the pilot(b) External DC or AC power is applied.
the ability to select radios without removing hands from

(c) When battery power only is used and the flight controls. These switches are the CHAN select
ESNTL BUS switch is set to the RUN position. switch and radio select switch.

NOTE b. Controls and Functions. Refer to figure 3-2 for
functions of the CSC switches on the pilot collective

Ensure that the MIC switch is in the proper control head.
position for the type of microphone being
used. c. Operation. The operation of these switches is

covered in detail in the procedural step sections for
(2) Press in all required RADIO MON knobs to each radio beginning with paragraph 3-10.

activate the audio of the communication radios and
adjust volume as desired. During prestart, if hands off
communications are required between crewmembers, 3-8. TRANSMIT SWITCHES AND SELECT
place the rotary switches of both CSC panels in the KNOB   PILOT/CPG CYCLIC GRIP AND FOOT
HOT MIC position (fig. 3-2) or the VOX ON position

OPERATED.may be selected. For normal intercom operations, place
the rotary switch to the NORM position and set the

a. Description. There are two switches on the pilottransmit selector switch to the ICS position. This will
cyclic grip that are tied into the communication system.allow intercommunications with the cyclic transmit or
The DSPL SEL switch allows the pilot to call up thefloor mike switches.
COMM or FREQ pages on the MFD without taking his

(3) The maintenance crew stations at the nose hands off the controls.  The ICS/RADIO switch is used
and left and right pylons are monitored at the pilot and for transmitting on the intercom or radios. The CPG
CPG stations when the CPG rotary switch is in NORM, cyclic is equipped with the same ICS radio switch. The
HOT MIC, or VOX ON position. Placing the CPG rotary function of these switches is covered in figure 3-5. A
switch to the ICS OFF position turns off the audio from foot-operated mike switch (pilot and CPG) is located at
the crew station. Audio volume of the intercom system each side of the center console, between the center
is controlled with the VOL knob of each CSC panel. console and cyclic control stick. The depressed position
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of the foot-operated switch keys the radio or interphone Navigation System (EGI) unit and provides distribution
of all radio and ICS audio signals. The ADU interfacesselected.
with the Control Display Subsystem (CDS), COMSEC,
and ATHS/(IDM). Circuit protection is provided by ab. Controls and Function. Refer to figure 3-5 for
circuit breaker located in the overhead circuit breakerfunctions of  the ICS/RADIO switch and DSPL SEL
panel. In the event of an ADU failure, an ADU FAILswitch on the pilot cyclic grip.
CAUTION message is displayed on the MFD and the
only communication that may be available is through
FM-1 radio. All warning, caution, and advisory audio is3-9. AUDIO DISTRIBUTION UNIT (ADU). also disabled.

The audio distribution unit is located in the avionics
compartment  forward  of  the  fuel  cel l  above  the
Embedded  G loba l  Pos i t i on ing  Sys tem/ Ine r t i a l
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CONTROL/INDICATOR FUNCTION

1. Channel indicator

M1-M5 Indicates manual frequency selected and the radio number it is assigned to.

01-17 Indicates channel selected, channels are assigned 17 per radio. HF has 9
transmit and 9 receive channels.

C Indicates cue frequency selected on FM-1 or FM-2 when an AN/ARC-201 is
installed.

FH Indicates frequency hopping.

AJ Indicates anti-jam mode.

EM Indicates emergency mode.

FS Indicates frequency scan.

Figure 3-1.  Remote Frequency Display (RFD) (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

2. CIPH Indicator Appears adjacent to frequency when CIPH mode is selected. CIPH deletes
from display when CIPH mode is deselected.

3. CIPH switches When the upper left switch is pressed, the transceiver controlled by the CPG
becomes encoded. When the upper right switch is pressed, the transceiver
controlled by the pilot becomes encoded. CIPH deletes from display when
cipher mode is deselected.

4. Display screen Displays channel and frequency to which each radio is tuned. Arrows indicate
which radio each crewmember has selected for transmit.

5. TEST switch Momentary pressing changes input from one MCPU to the other. Holding the
switch down will display a test pattern to confirm proper operation of the
display.

6. BRT control rheostat The rheostat is labeled BRT. Turning the BRT control knob in a clockwise
direction increases the back-lighting intensity. Turning the BRT control knob in
a counterclockwise direction decreases the back-lighting intensity.

Figure 3-1.  Remote Frequency Display (RFD) (Sheet 2 of 2)

3-7



TM 1-1520-248-10

NAVRADIO MON

VOX MIC

HOT

MIC
VOX ON

NORM

ICS OFF

C
S
C

1 2 3 4 5 A B

1 2

1 2 3

56

 

7 4

VOL

ICS

PVT
RMT

1
2

3

4

5

406075-659-2
G7790

CONTROL/INDICATOR FUNCTION

1. VOL control knob Rotating volume control knob regulates audio output level of the ICS.
Turning the knob clockwise increases volume, counterclockwise decreases
volume.

2. RADIO MON switches Control audio signal of communication radios to the crewmember headsets,
1 (FM-1), 2 (UHF), 3 (VHF), 4(HF), 5 (FM-2). Pushing knobs in turns audio
to associated, radio ON. Pulling outward turns audio OFF. Turning knobs
clockwise increases volume, counterclockwise decreases volume.

3. NAV switches A. Controls audio volume of ATAS signal.
B. Adjusts radar warning and laser detection audio volume

 B. Adjusts TACAN audio volume.

4. MIC switch When dynamic mike is being used, this switch is to be used in the “1”
position. When the tempest mike is being used, this switch is to be used in
the “2” position.

Figure 3-2.  Communication System Control (CSC) Panel (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

5. Transmit selector switch Controls radio transmission of the respective crewmember. The PVT position
is not connected. The ICS position allows intercommunication with the use of
the cyclic transmit switches or floor mike switches.

Position 1 through 5 allows transmission on the respective radio when the
cyclic transmit switch is pressed to full detent or when the floor mike switch
is pressed.

RMT position has no function on CPG ICS.  If the pilot ICS is in the
RMT position, the five-position radio select switch on collective becomes a
hands-on way of selecting a radio.

6. VOX Control Allows adjustment of threshold required to transmit while operating in VOX
on.

7. Rotary Switch

HOT MIC Allows hands off communication.

VOX ON Allows voice activated communication.

NORM Allows normal communication with both CSC panels set to NORM.

ICS OFF Two-way cockpit communication is disabled.

Figure 3-2. Communication System Control (CSC) Panel (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. Communication RMT/ A two-position switch that allows the pilot two ways of selecting the radio
ICS switch (Not installed that is to control transmission. In the RMT (remote) position, transmitter

selection is controlled with the radio select switch on the collective controlon  helicopters)
head. In the ICS position, transmitter selection is controlled with the transmit
selector switch of the CSC control panel. Communication radios cannot be
monitored with RMT/ICS switch in RMT position and transmit selector switch
in PVT or ICS position.

2. CHAN select switch  A four-position, center spring-loaded to neutral switch that works in
Pilot collective head and conjunction with the MFD, MFK, and RFD.
CPG CSC panel

Pressing the switch to the CHAN UP position changes the channel number
and frequency of the radio currently selected for transmitting to the next
higher channel and frequency stored on the frequency list.

If the COMM page is being displayed, pressing the switch to the right or
FREQ position, brings up the Frequency page with channel numbers and call
signs for the selected radio on the MFD.

Figure 3-3. CSC Switches (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

Pressing the switch to the DN (down) position changes it to the next lower
channel and frequency stored.

Pressing the switch to the left, or KYBD (keyboard), position activates the
keyboard, if a manual frequency is currently selected on the RFD, to allow
the entry of manual channels and frequencies for the radios selected for
transmitting.

3. Radio select switch A five-position switch that is used to select a radio for transmit. Pressing to
the 1 (upper left) position selects FM-1, 2 (upper right) selects UHF, 3 (lower
right) selects VHF, 4 (lower left) selects HF, and pressing straight down on 5
(center position) selects FM-2. As a radio is selected, an arrow will appear
beside the frequency of that radio on the MFD. This arrow will point to the
right or left indicating that the pilot or CPG respectively is selected to
transmit on that radio.

Figure 3-3.  CSC Switches (Sheet 2 of 2)
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ICS CONNECTOR

ICS REMOTE SWITCH

ICS
CONNECTOR

ICS
CONNECTOR

406075-1485-1
J3164

Figure 3-4.  Ground Crew ICS Switch and Receptacles
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CONTROL/INDICATOR FUNCTION

1. ICS/RADIO switch  No transmitting; interphones function only when HOT MIKE switch is
Normal position ON (fig. 3-2), or if the VOX ON has been selected.

2. ICS/RADIO switch  Keys interphones only, regardless of position of transmit selector
First detent switch.

3. ICS/RADIO switch  Transmits on radio selected for transmit on CSC or radio select switch
Full detent on pilot collective control head (fig. 3-3).

4. DSPL SEL switch (pilot Four-position, center spring-loaded switch that changes Display pages
cyclic only) between COMM/FREQ (right), VSD/HVR (left), HSD/FPLN (down), and

MMS (up).

NOTE

Operation of CPG cyclic transmit switch is identical.

Figure 3-5.  Pilot Cyclic Grip Communications Switches
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(1) The HQ is an RT-1145F. The HQ II is an RT-3-10. RADIO OPERATIONS   FM-1, FM-2, HF,
1614.VHF, OR UHF RADIOS.

(2) On the UHF Radio Control page (fig. 3-6) theThe following pages of this section contain procedures
word DATE will be displayed at L-3 directly above thefor operation of the five communication radios. The
WOD/NET.operation of each radio is covered under one generic

procedure except where operation may be unique to a
(3) The NATO radio has a fill connector on theparticular radio.

face of the radio.

b. Operation.3-11. HAVE QUICK RADIO SET AN/ARC-164.
Common frequencies must be entered into all HAVE

a. Description.
QUICK radios. Time synchronization is provided to the
radio by an external time distribution system. A Time-The UHF/AM Radio set is produced in two versions: the
of-Day (TOD) signal must be received from the timebasic HAVE QUICK (basic HQ) and HAVE QUICK II
distribution system or EGI each time the radio is turned(HQ II).  HAVE QUICK series radios provide a jam-
on.  The  hopping  pattern  and  hopping  rate  areresistant capability  for  air-to-air  and air-to-ground
determined by the aircrew inserted Word-of-Day (WOD)communications. Operation in the Anti-Jamming (AJ)
basic HQ or Multiple-Word-of-Day (MWOD) HQ II. Themode is accomplished using synchronized precision
WOD/MWOD is a multi-digit code, common to all HAVEclocks,  programmed frequency switching patterns,
QUICK UHF radios of the same version in the sameuniform frequency hop rates, and common entry into
net.  Prerequisites for  AJ mode operations are asthe net. The various versions retain the standard single
follows:frequency UHF voice/digital normal (NORM) mode of

operation and are backwards compatible. HQ II is an
(1) Common frequencies (Hopset).improvement on the basic HQ radio using most of the

same components. The new system was designed to (2) Time synchronization (TOD).
counter the near-term jamming threat, correct known

(3) Common hopping pattern (TSK).deficiencies in the basic HQ system and enhance the
radio’s  operabi l i ty .  HQ I I  provides  the  fol lowing
improvements:

1. Makes  more  f requenc ies  ava i l ab le  f o r
hopping.

2. Provides more uniform frequency distribution.

3. Corrects the problems of midnight madness
and net rollover.

4. Improves compatibility with Vinson systems
(KY-58).

5. Adds date information to the Time-of-Day
(TOD).

6. Adds capability for electronic insertion of the
Multiple-Word-of-Day (MWOD).

The HQ II is compatible with the basic HQ radio. The
HQ II is a dual modification consisting of the non-NATO
and NATO radios. The non-NATO radio provides the
six improvements listed above. The NATO radio has
these improvements plus electronic fill capability.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

EMER T/R

KYBD

12 241.075
FC10

UHF

T/R + G

406075-732
J0546

DATE
WOD
NET

DIPH WIDE

XMIT TONE

AJ   NORMTOD CONTROL

ON   SQL

Figure 3-6. UHF Radio Control Page   HQThere are three ways of identifying the HQ II from the
basic HQ Radio/Transmitter (RT):
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(4) Common hopping rate (Speed).

(5) Common net identification (NET).

NOTE

• An HQ II  radio can accept a basic HQ
WOD; however, a basic HQ radio cannot
a c c e p t  a n  M W O D  ( b a c k w a r d s
compatibility).

• A communications channel,  in the AJ
mode, is defined by a net number (NET)
instead of  a single frequency as in the
NORM mode.

• T/R+G GUARD monitor is operational
dur ing  AJ  operat ion.  To  transmit  on
GUARD frequency  select  NORM and
EMER T/R or press MFK EMER button.

The UHF HAVE QUICK radio series must be initialized
before operating in the AJ mode. This consists of
entering the WOD/MWOD, TOD, and NET data. WOD/
MWOD is entered by accessing the COMM page (fig. 3-

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS

406075-1413-1
J0546

DOGFLT
FM-1 T/R 3 033.500
PWR NORM PLAIN

A10FLT
12 324.400

PLAIN
UHF T/R

PLAIN
T/R

TOWER
3 118.200VHF

T ABCD 01 23455.0
HF R ABCD 01 23455.0 5

PWR LO CIPH FILL 1
RETRAN USB

BRGOPS
FM-2 T/R 17 55.750

PWR LO CIPH FILL 1
RETRAN

DEL

STBY
00

0000
M1
M3A
M4A

RETRAN

ADD

COMSEC

7) then selecting the UHF Radio Control page (fig. 3-6).
Figure 3-7. COMM PageWOD/NET or DATE/WOD/NET will be displayed at L-3.

WOD/NET denotes  basic  HQ or  DATE/WOD/NET
denotes HQ II.

should be double and preamble should be
3.0 or higher.NOTE

The HQ II allows selection of two separate groups ofIn HQ II  the DATE information (numeric
1,000 nets.  Both groups of  nets are referred to ascalendar day-of-month) must be entered
frequency managed A-nets or FMA-nets.f i r s t .  The  WOD/MWOD  ins t ruc t i ons /

frequencies are entered in the six preset
The expanded memory board (EMB) modification willchannels; 20 through 15. After completion of
accept up to six days of word-of-day (WOD) creating athe WOD/MWOD entries the cursor will
mul t ip le-word-of-day  (MWOD).  EMB radios  wi l lmove to the NET position. At that point NET
automatically reset themselves to the next day’s keynumber/instructions may be entered.
when operated past 2400 hours ZULU.

The universal time-of-day (TOD) is normally entered
before flight,  but  it  is  possible to enter it  in flight. The HQ II system has the same conferencing options
Momentary depression of the TONE key transmits the as the basic HQ radio. This option is determined by the
timing synchronization information (1167 Hz tone) in WOD element  in  Channel  19  instead  of  the  NET
both NORM and AJ modes from a radio with TOD. number. All training and combat WODs are configured
Continued depression of  the TONE key will  cause to have conferencing available.
generation of a 1020 Hz tone following the TOD signal.
A complete TOD message is transmitted in the NORM

NOTEmode. An abbreviated time synchronization update is
transmitted in the AJ mode. TOD is also available from
EGI by using the EGI sync feature. Conferencing must be disabled for digital

and secure traffic.
NOTE

NET SELECTION: The last two digits tell the radio how
it is to function. The following are examples of combatDuring IDM operations on a HAVE QUICK
nets:net baud rate should be 600 or less, block
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00   Operate as a basic HQ 1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) will display.25   HQ II NATO Hopset

50   HQ II non-NATO Hopset

2. UHF key or collective frequency select switch75   Not Used (Interrupted Fault Tone).
i f  UHF is  selected   Press.  UHF radio

The following are examples of training nets: frequency list will display (fig. 3-8).

00   Basic HQ Training
3. R-5 key   Press. UHF Radio Control page25   HQ II Training

(fig. 3-6) will display.
50/75   Not Used (Fault Tone).

Additional information is required for which WOD to use
4. DATE/WOD/NET key   Press.  Cursor willon a particular day. Successive pressing of the L-3 key

display to right of DATE.will cause the cursor to toggle between DATE, WOD,
and NET. Since the HQ II WODs are identified by a
specific  date,  the radio must have the current date

NOTEentered into the system. This information can be
entered in two ways:

Basic HQ radio will  have no date entry
1. Insert the current day, using the MFK, to the function and only one set of WODs.

right of the DATE and press the ENTER key
on the MFK.

5. Enter two-digit date using MFK   Numbers
will appear to right of DATE.2. Receive a HQ II  TOD which contains date

information.

In  the  t ra in ing  mode,  the  HQ I I  can  hop  on  16
frequencies which provide 16 NETS for training use.
These NETS are called frequency managed training
nets or FMT-nets. These frequencies are stored in non-
volatile memory in the RT and need only be loaded
once. Aircrews now use command codes to load WOD
information into the RT processor. This allows insertion
of MWODs. The WOD 20 with cursor must be displayed
when entering one of these command codes at L-3.
Input the command code selected at WOD 20 to the
scratch pad and press the ENTER key.

VERIFY/OPERATE   Allows the radio to be placed in
t h e  O P E R A T E  m o d e  a n d  e n a b l i n g  r a d i o
communication. If the radio is in a mode other than
OPERATE, you will not be able to transmit in either
NORM or AJ modes. To check if  a particular day’s
WOD has already been loaded into the radio, press L-3
and toggle the cursor to DATE. Using the MFK, enter
the numerical date (07) followed by the letter V (07V)
and press the ENTER key.

3-12. ENTERING WOD/MWOD INTO UHF HAVE
QUICK RADIOS.

I f  a l l  use rs  i n  t he  UHF  NET  a re  HAVE  QUICK
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equipped, you are the first  operator of  the day and
Figure 3-8. COMM Page (Frequency Listthere are no Combat WODs loaded, accomplish the

Displayed)following:
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6. ENTER key on MFK   Press.  Display will
NOTEblink,  20 will  appear to right  of  WOD and

cursor will be displayed to right of 20.

I f  fewer  than  six  (6)  WOD/MWODs are
NOTE desired   press MFK ENTER key twice and

cursor will move to net.

• This indicates acceptance of the date tag
by the radio.

9. Using MFK enter NET data   NET data will
appear to right of NET. Upon entry of data,• WOD channel storage is not the same as
cursor and date will be removed from MFD tothe  preset  channels  for  other  radios
storage in the RT.stored in the non-volatile memory of the

MCPU.  The  WOD/MWOD  i s  s to red
directly into the UHF HAVE QUICK radio.

10. KYBD   Press. Cursor will appear to right of
• The hundredths/thousandths digits in the L-4.  Using MFK enter frequency on which

channel 20 WOD element programs the TOD signal  is  transmitted.  Reference RFD
frequency hop rate with 00 being the (fig.  3-1) or select  frequency from preset
slowest and 75 being the fastest. channels on display.

• WOD/MWOD instruction for  IDM data
transmission must end in .X00 or .X25. NOTE

7. Using  MFK,  enter  WOD 20  frequency 
If automatic TOD signal is available, pressWOD 20 data entered and channel number
TOD SYNC; if predetermined time is used,decrements  to  19  with  a  beep  denot ing
press TOD SYNC 5 seconds prior;  in allacceptance of 20 data.
other situations call for TOD on designated
frequency and press TOD SYNC. If a tone isNOTE
no t  hea rd  w i th in  60  seconds ,  repea t
process.

• The NET number/instruction combination
follows: NET identification is the ones and

11. TOD SYNC   Press.  L isten  for  a  tonetens to the left  of  the decimal and the
denoting synchronization.ones to the right (00.0XX); the ability to

utilize conferencing is the tenths and
hundredths to the right (XX.X00). 00, 50,

12. BAND   Press. Selects one of four phases
and 75 enable conferences, 25 disables

DIPH WIDE, BASE WIDE, BASE NAR, or
conferencing.

DIPH NAR for conferencing.
• IN HQ II, the conferencing capability is

controlled with the Channel 19 frequency/
NOTEinstruction. Conferencing instructions are

the  same as  HQ BASIC  ( tenths  and
hundredths to the right  of  the decimal)
wi th  00,  50,  and  75  enabl ing  and  25 • In the AJ mode, selecting certain net
disabling. numbers  causes  the  bandw id th  t o

automatically go to narrow.
8. Using MFK enter WOD data   A beep will be

heard  af ter  each  entry  thru  15,  where  a • If digital data is to be transmitted in the
double beep will  denote a complete WOD AJ mode, 00 or 25 speed is to be selected
acceptance. The cursor will  move to the with the bandwidth in narrow.
DATE line with the next consecutive date
displayed. If the date displayed is acceptable,
pressing the MFK ENTER key will move the 13. AJ/NORM   Press. Select AJ boxed. DATE
cursor to the WOD line and the process is followed by a cursor will appear. Enter the
repeated with the new WOD until all WODs date desired and press the MFK ENTER key.
are entered. RFD UHF wi l l  d isplay  AJ  with  the  NET
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number. The DATE function is not available NOTE
with basic HQ.

• While an EGI TOD transfer is in progress,NOTE
the TOD sync function and the AJ/Normal
mode control are disabled. Both functions

• A  s o l i d  t o n e  i n d i c a t e s  t i m e are restored to normal operation when the
synchronization was not accomplished or EGI TOD transfer is completed.
volatile memory not loaded; cycling tone
indicates not in AJ mode or lack of 0’s in • The EGI TOD transfer function is disabled
tens and ones. if the EGI time is invalid or inaccurate.

• A short, high-pitched tone followed by a • The EGI TOD transfer function is disabled
low-pitched tone indicates the presence of if EGI is a NOGO or AJ mode is active.
TOD.

3-15. TOD RECEPTION NORM MODE.3 - 1 3 . E M E R G E N C Y  S T A R T - U P  O F  T O D
CLOCK (SELF-GENERATED TOD).

1. AJ/NORM key   Press. Select NORM boxed.
NOTE

2. RFD UHF frequency   Display frequency
WOD must be loaded prior  to emergency TOD is being transmitted on.
start  of  TOD clock.  Self-generated TOD
limits users to communications in AJ mode

3. TOD SYNC key   Press. A dual tone (1167among individuals who received their TOD
Hz changing to 1020 Hz) will be heard uponfrom the self-generated unit.
receipt of TOD.

1. Load WOD.

2. On  MFD with  UHF Radio  Control  page
displayed (fig. 3-6) TOD CONTROL key 
Press. SELF TOD key (fig. 3-9)   Press.

3. Press XMIT TONE key   Dual  frequency
should be heard in headset.

NOTE

No tones will  be heard when the TOD is
generated.  To  preclude  an  inadvertent
transmission of this new time, release the
TONE key prior to releasing the TOD SYNC
key. Transmit this TOD signal to any other
radio requiring mutual  communications in
the AJ mode.

3-14. EGI TOD TRANSFER.

On the UHF Radio Control page (fig. 3-9), R-4 initiates
the transfer of  Precision Time/Time Increment data
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SELF TOD

EGI SYNC

ON   SQL

from the EGI to the UHF HAVE QUICK radio.  The
Figure 3-9. UHF Radio Control Page   HQtransfer requires approximately 3 seconds to complete

and is indicated by the legend EGI SYNC being boxed.
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3. R-5   Press to select FM-1 or FM-2 Radio3 - 1 6 . A N / A R C - 2 0 1  S I N C G A R S  V H F - F M
Control page (fig. 3-10).RADIO.

4. SC/FH key   Press to select single channelThe AN/ARC-201 Single Channel Ground and Airborne
  SC.Radio System (SINCGARS) provides single channel

and frequency hopping in the VHF/FM band 30.000 to
87.975 MHz in 0.025 MHz intervals. The AN/ARC-201 5. EMER T/R key   Toggles between current

frequency and emergency  frequency 40.50.is a remote controlled receiver-transmitter (RT) used in
MIL-STD-1553B data bus aircraft. The RT is controlled
by the aircraft  control  and display system (CDS). 6. PWR key   Press to select IFM power level:
Provisions for two radios (FM-1 and FM-2) are provided NORM, LO, MED, HI.
in the aft electrical compartment. The single channel
mode provides normal VHF/FM operation for voice, NOTE
digital and secure communication in conjunction with
KY-58 VINSON equipment. FH mode is used to counter The  IFM  H I  power  se t t i ng  canno t  be

selected until enabled from the Ground Set-enemy jamming and directional  finding equipment
Up page.through a Data Rate Adapter (CD-3885/ARC-201(V)).

Operation of the data rate adapter is automatic with no
operator interface. The SINCGARS radios are powered 7. KYBD key   Press  to  act ivate  MFK for
by the 28 Vdc essential bus and circuit protection is entering radio channels from frequency list or
provided by the FM-1 and FM-2 circuit breakers. manual frequencies.

8. TOD key   No function in SC.NOTE

9. SQL key   Toggles squelch between on andWhen replacing the AN/ARC-186 radio with
off.an AN/ARC-201 FM radio, a CV-3885 Data

Rate Adapter must also be installed.

3 - 1 7 . A N / A R C - 2 0 1  S I N C G A R S  S I N G L E
CHANNEL OPERATION.

Operat ion  of  the  AN/ARC-201  VHF FM radio  is
controlled from the FM-1   FM-2 Radio Control page
(Fig. 3-10). The area at the top of the Control page
displays radio status information on four lines. The first
line provides the title of the page FM-1 or FM-2. The
second line indicates whether the radio is in RETRANS
or blank. The third line displays the channel number
and associated frequency. The fourth line displays the
six character identifier for that channel.

NOTE

After power is applied to the SINCGARS
AN/ARC-201 radio, line address keys are
unusable for approximately 1 minute while
the  radio  does  sel f - test  and  frequency
preset initiation.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) displays.
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+10   OSET

Figure 3-10. FM-1   FM-2 Radio Control Page (SC2. L-1/L-5   Press to select FM-1 or FM-2 and
Mode)frequency list (fig. 3-8).
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10. OSET key   Used to select  a frequency c. A hopset (HSET) to identify the frequencies
offset for current preset or manual frequency. used  by  t he  ne t .  Hopse t  i s  rece i ved /
OSET may be required when dissimilar radio transmitted with the ERF.
sets are being used and local interference is
encountered. OSET is not normally used and d. Lockout set (LSET), if required, to identify
should be set to 0. Options available are 0, frequencies that  will  not  be used by any
+5, -5,  +10, -10. Offsets are in kHz. For nets. Received/transmitted with the ERF.
example, 50.400 would become 50.405 if +5
were selected.

e. A net identification (ID) to determine a start
point  for  frequency hopping (e.g.,  310 or
350). Received/transmitted with the ERF.3-18. AN/ARC-201 SINCGARS FREQUENCY

HOPPING OPERATION.
2. In the FH mode the audio signal is converted

into  a  digi ta l  data  stream pr ior  to  being
1. The frequency hopping (FH) mode is an

transmitted. The data stream is interleaved
electronic counter-countermeasure (ECCM)

(transmitted out of sequence). This spreads
technique used to counter enemy jamming

the signal over several frequency hops and
and direction finding equipment. The receiver

reduces the degradation that could be caused
transmitter  (RT) changes frequency more

by jamming. At the receive end, the process
than 100 times per second. It can hop among

is reversed to recover the original  audio.
2320  i nd i v i dua l  f r equenc ies .  Bo th  t he

When the RT is first keyed, a synchronizing
transmitting and receiving FH radio jump in

signal is transmitted prior to the interleaved
an identical sequence. In order to function in

message. When the receiving RT detects the
the FH mode the RT needs the following

signal,  it  decodes it  and adjusts its timing
data:

circuitry with the transmitting RT. When the
transmit t ing  RT  is  unkeyed,  an  end  of

a. Transmission Security (TSEC) variable. This message code is sent twice.  This tells  the
v a r i a b l e  d e t e r m i n e s  s e q u e n c e  o f receiving RT to return to its passive receive
frequencies.  This  var iable  can  only  be or idle mode. While in this idle or passive
loaded via the fill connector on the radio set mode the RT searches for the synchronizing
in the aft electrical compartment and will not signal  at  the beginning of  a transmission.
be transmitted with the Electronic Remote W h e n  a n  R T  r e c e i v e s  a  m e s s a g e ,  i t
Fill (ERF). automatically adjusts its clock toward the

transmitting RT clock. This adjustment can be
b. F H  s y n c  t i m e ,  t o  s y n c h r o n i z e  t h e a  maximum of  one-hal f  second  for  each

transmitting and receiving radios. This time received  message.  The  normal  search
is established by the master net control procedure allows the receiving RT clock to be
station and is received with the ERF. When off by plus or minus 4 seconds and still be in
aircraft power is turned off, the RT clock is sync. When the late entry mode is selected,
kept running for 24 hours. After 24 hours, the search procedure is changed to permit a
the  clock  is  turned  of f  to  preserve  the plus or minus 59 second difference. Late
holding battery life. All fill data is retained entry sync data is included with the regular
(TSEC variable, hopset and lockout sets). synchronizing signal at a maximum of once

every 30 seconds for the net. The RT also
checks the cue frequency during passiveNOTE
receive for any activity. When an RF signal
with a 150 Hz squelch tone on the RF cueFi l l  bat ter ies  for  the  AN/ARC-201  are
frequency is detected, an advisory FM-1 cuelocated on top of the unit requiring removal
or FM-2 cue will appear. This procedure willto replace. The batteries (BA 5372) are the
allow a station to alert a frequency hoppingsame as the KY-58 fill batteries. Problems
net to step down to single channel to makecan  a r i se  t un ing  s to red  HSET/LSET
contact.frequencies (indicated by the text XXX NO

HSET or XXX ERR) when weak batteries
are installed. 3. The  Net  Control  Stat ion  (NCS)  uses  the

frequency  hopping-master  or  CONTROL
mode. It  differs from FH MEMBER in two
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ways. The NCS is the time standard for the
net, and the NCS RT is the only one that can
transmit  ERF data.  The NCS RT does not
adjust  its  clock with a received message.
When the NCS is an active net number, all
t h e  n e t  m e m b e r  R T  c l o c k s  w i l l  b e
synchronized with the NCS RT clock. All the
required FH data, except the TSEC variable,
may be sent from the NCS to net members
using ERF. A typical net opening will use the
cold start procedure. Operation in the cold
s ta r t  mode  i s  t he  same  as  no rma l  FH
operation except that the RT hops on a single
frequency. The frequency used is the one in
the SC manual frequency (M1/M5).

3-19. AN/ARC-201 SINCGARS FREQUENCY
HOPPING CONTROL PAGES.

Operation of  the AN/ARC-201 VHF FM radio in the
frequency hopping (FH) mode is controlled from the
FM-1   FM-2 Radio Control page (fig. 3-11). The area
at the top center of  the page displays radio status
information on four lines. The first line indicates which

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

EMER T/R

FM-1
6 NET 323
MEMBER

406075-1415
H3414

SC   FH

PWR   LO

TOD 21 23:59 FH DATA
PAGE 2

MEMBER
CONTROL

radio,  FM-1 or FM-2, is selected. The second line Figure 3-11. FM-1   FM-2 Radio Control Page 1
indicates whether the radio is in the RETRANS mode or (FH Mode)
is blank. The third line displays channel number, the
legend NET, and the three-digit net identification. The will be removed from the display. TOD will be
fourth line will  indicate CONTROL or MEMBER as received from the Net Control Station (NCS)
selected on FM-1 Radio Control page 1. NO TSEC will with the ERF.
display on this line if  no TSEC variable has been
loaded and stored. NOTE

1. COMM key (or DSPL SEL switch)   Press. (CDS3/CDS4) If the EGI is powered up and
COMM page (fig. 3-7) displays. has acquired a satellite, FM-1 and FM-2 can

obtain ZULU time by typing a TOD of 00
2. L-1/L-5   Press to select FM-1 or FM-2 and 00:00 on the MFK and pressing ENTER.

frequency list (fig. 3-8). Pressing TOD again will cause the radio to
display the correct ZULU time.

3. R-5   Press to select FM-1 or FM-2 Radio
Control page 1 (fig. 3-11). 6. MEMBER/CONTROL key (R-2)   Toggles

b e t w e e n  M E M B E R  a n d  C O N T R O L .  I f
MEMBER is selected, the radio will  be a4. SC/FH key   Press  to  select  f requency
member  of  the  FH  net.  I f  CONTROL ishopping (FH).
selected, the radio will be the controller/NCS.
Only one controller/NCS should be operating5. TOD key (L-5)   Press to display the time of
per net.day (TOD) currently in the radio along with a

cursor. The TOD displayed may be retained
7. FH DATA PAGE 2 (R-5)   Only available inby pressing ENTER on the MFK. Otherwise,

FH mode.  Selects  FM-1  or  FM-2  Radioenter a new TOD by entering the day, hour,
Control page 2 (fig. 3-12 and 3-13), which isand minutes in the format DDHHMM (e.g.,
used to enter initializing data for the RT in the231430). Pressing ENTER on the MFK starts
FH mode.the internal  clock,  and should be done as

accurately as possible according to unit SOP
(local or zulu time). When entered the time
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8. ERF SEND/ERF RECV (L-1)   Allows the RT
to either transmit or receive FH data based
on  whe the r  MEMBER  o r  CONTROL  i s
selected on FM-1 or FM-2 Radio Control page
1. If MEMBER is selected, ERF RECV will
appear. To receive ERF, appropriate manual
frequency must be entered in SC mode,
channel M selected, and tuned COLD. When
pressed, ERF RECV will be boxed. When the
ERF is received, the text will change to SAVE
HSET. The HSET can be saved by again
pressing  L-1  which  changes  the  text  to
STORE CH= and a cursor. Enter a channel
number (1 thru 6). The legend changes to a
boxed ERF RECV. When the RT has stored
the channel, the box around ERF RECV goes
away. If  CONTROL is selected, the ERF
SEND legend is replaced by RETRIEVE CH=
and a cursor.  To send ERF, appropriate
manual frequency must be entered in SC,
channel M selected, and tuned COLD. Select
a channel number (1 thru 6) to retrieve an
HSET channel  for  sending. When entered,
the legend changes to SENDING. SENDING
will remain on screen until complete or until

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

FM-1
5 NET 409
MEMBERERF RCV

CH  5  XXX

LATE NET

COPY HSET

FILL

CLEAR

PAGE 1

406075-1573-2
J1257

HSET   LSET

12 seconds have elapsed (whichever occursFigure 3-12. FM-1   FM-2 Radio Control Page 2
first). If the ERF transmission is unsuccessful,(FH Mode   Member)
ERR will appear.

9. HSET/LSET (L-2)   Toggles between HSET
and LSET.

NOTE

• After copying hopsets to a blank channel,
the display will indicate NO HOPSET XXX
even  though  the  HOPSET is  val id.  A
channel  up/down action (L-3/L-4) will
c a u s e  t h e  p r o p e r  m e s s a g e  t o  b e
displayed.

• If  hopsets are copied to a channel  not
currently being displayed, accessing that
channel will cause the proper indication to
appear.

• If  hopsets are copied to a channel  not
currently being displayed, accessing that
channel will cause the proper indication to
appear.
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HSET
EDIT

CLEAR

PAGE 1

C 89.500
CONTROLERF SEND
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ZEROIZE

COPY HSET

FILL

HSET    LSET

10. CH key (L-3/L-4)   Increases/decreases theFigure 3-13. FM-1   FM-2 Radio Control Page 2
(FH Mode   Control) displayed channel number (manual and 1 thru
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6) and displays the associated LSET (1 thru R-3, which will box FILL, and allow the RT to
8) channel code/net identification. interrogate fill device. The TSEC variable is

loaded by selecting manual (M) channel at L-
3/L-4 and pressing FILL. Once TSEC variableNOTE
is loaded, legend COLD will appear adjacent
to  channel  indicator  when  M channel  isThis channel number is not to be confused
selected. If an HSET is interrogated, then thatwith the operational frequency channel of
HSET will  be stored with displayed HSETthe radio. This channel is for storage of the
channel number. If an LSET is interrogated,frequency hopping parameters only.
then LSET channel number associated with
LSET will  be stored and displayed. After11. HSET EDIT (L-5)   Only available when
completion,  turn fill  device power off  andCONTROL is  selected  on  FM-1  or  FM-2
remove from RT. FH will not function if fillRadio Control page 1 and HSET is selected
device is left attached to RT.on FM-1 or FM-2 Radio Control page 2. This

al lows  control ler  to  change  an  exist ing
channel code or create a new channel code. 15. CLEAR (R-4)   Clears individual channels.
When pressed a cursor will appear. The last When pressed, display changes to CH=;
two digits of the channel displayed between select  channel  to be cleared and enter on
L -3 /L -4  can  then  be  en te red /changed , MFK.
followed by pressing ENTER on the MFK.
Valid entries are 00   99. Once accepted the NOTE
new identifier will be displayed next to the
channel number at L-3/L-4. ERR will appear adjacent to R-4 if current

HSET channel is entered.
NOTE

3-20. AN/ARC-201  SINCGARS  LOADING/While LATE NET is boxed, transmission by
COMMUNICATION PROCEDURES.other members of the net causes the radio’s

time to synchronize.
To load TSEC and HSET/LSET variables and initiate
communication checks, proceed with the following:

12. ZEROIZE/LATE NET (R-1)   ZEROIZE
clears all data stored in the RT, including all

1. COMM key (or DSPL SEL switch)   Press.preset SC frequencies and FH data. When
COMM page (fig. 3-7) displays.pressed ZEROIZE will flash; press R-1 again

to ZEROIZE. ZEROIZE is only available when
2. L-1/L-5   Press to select FM-1 or FM-2 andthe helicopter is on the ground. LATE NET

display frequency list (fig. 3-8).allows the RT containing all  fill  data,  but
whose clock is out of sync, to join a net. To

3. R-5   Press to select FM-1 or FM-2 Radioactivate LATE NET, select  appropriate FH
Control page 1 (fig. 3-11).channel (L-3/L-4) and press R-1; LATE NET

will box until the RT has received a new time
4. L-4   Press to enter manual frequency.sync.  LATE NET is  only  avai lable  when

helicopter is off the ground.
NOTE

13. COPY HSET (R-2)   Allows one channel to
A frequency must be entered into manualbe copied to another. When pressed display
channel  and displayed on RFD. A presetwill change to FROM CH=, a stored channel
frequency from preset list cannot be used.is entered from the MFK, the cursor changes

to TO CH=, and desired destination channel
5. L-1   Press to select FH.is entered from the MFK.

6. R-5   Press to select FM-1 or FM-2 Radio14. FILL (R-3)   Allows TSEC, HSET, and LSET
Control page 2 (fig. 3-12 or 3-13) .variables to be loaded to the RT while the

helicopter is on the ground. To load, connect
7. Ensure fill device is off; connect device tofill device to RT, select desired variable on fill

device, and turn fill device power on. Press radio.
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8. Turn fill device on and select FILL position. 3. R-5   Press to select FM-1 or FM-2 Radio
Control page 1 (fig. 3-11).

9. R-3   Press  to  select  FILL.  When  FILL
4. L-4   Press to enter the manual frequency.unboxes, turn power on fill device to OFF and

disconnect.
5. L-1   Press to select FH.

10. L-3/L-4   Press to cycle channel and return
6. L-5   Press to select TOD. If correct, TODto channel M. Channel should display M and

displayed  may  be  retained  by  pressingCOLD.
ENTER on MFK. Otherwise, enter a new TOD
by  en te r i ng  DDHHMM  (e .g . ,  231430 ) .11. L-1   Press  to  select  ERF  RECV.  ERF
Pressing  ENTER on  the  MFK starts  theRECV wi l l  box  and  RT  is  now ready  to
internal  c lock,  and  should  be  done  asreceive ERF from NCS.
accurately as possible according to unit SOP
(local or zulu time).NOTE

7. R-5   Press to select FM-1 or FM-2 RadioERF procedures can be done in plain text or
Control page 2 (fig. 3-12 or 3-13).cipher mode.

8. L-3/L-4   Channel  up/down, then back to12. When NCS sends the ERF, display at L-1 will
tune desired net.change to SAVE ERF.

NOTE13. L-1   Press  to  SAVE ERF.  Legend  wi l l
change to STORE CH= and a cursor. Enter

If  TOD has not drifted more than plus orchannel (1   6) to store ERF.
minus 4 seconds, automatic re-entry into net
should occur.

14. L-3/L-4   Press to select channel just stored.
The display will  show TUNING, and when

9. R-1   Press to select LATE NET. The legendtuned, a three-digit net designation (e.g., 350)
LATE NET will replace ZEROIZE at R-1 oncewill  display.  The RFD (fig.  3-1) will  also
the aircraft  is  off  the ground. The legenddisplay net designation.
LATE NET will remain boxed until the radio
has synchronized into the net.

15. Complete communication check with NCS.

NOTE

3-21. AN/ARC-201 SINCGARS LATE NET
LATE NET commands the RT to permit aENTRY.
plus or minus 59 second difference.

Late net entry allows members to join a net that  is
10. Contact NCS to report into the net.already operating. The type of entry is based entirely

on data that is currently stored in the RT. If you were
b. Cue and ERF Procedure.temporarily  out of  a net,  for  example,  shutdown for

refueling, the passive net entry will allow entry with no
1. COMM key (or DSPL SEL switch)   Press.workload  on  the  NCS.  To  enter  an  al ternate  net

COMM page (fig. 3-7) displays.requires that the RT only be loaded with the correct
TRANSEC variable. This Cue and ERF method does
require coordination with the NCS. 2. L-1/L-5   Press to select FM-1 or FM-2 and

frequency list (fig. 3-8).
a. Passive Net Entry.

3. R-1   Press to add cue frequency. Enter C
1. COMM key (or DSPL SEL switch)   Press. us ing  MFK  fo l l owed  by  f r equency  and

COMM page (fig. 3-7) displays. identifier (if desired).

2. L-1/L-5   Press to select FM-1 or FM-2 and 4. CHAN switch (on pilot  collective or CPG
frequency list (fig. 3-8). instrument panel)   Press up or down until C
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is displayed in channel block of RFD (fig. 3- NOTE
1).

The frequency list has 18 preset channels
including a manual channel  assigned to5. RFD   Check radio is set to plain text (non-
each  rad io .  The  ARC-201s  have  ansecure).
additional CUE channel. The HF has one
manual and nine preset channels.6. T ransmi t  on  cue  f requency  fo r  4  t o  5

seconds.
4. ADD Key   Press.  Cursor will  display at

bottom of radio list.7. CIPH switch (RFD)   Press at once to return
to cipher text if this is a secure net and await
response. 5. Channe l  number   En te r  us ing  MFK.

Channel number will display.
8. Repeat cue procedure after 15 seconds until

cue call is answered. NOTE

NOTE Channe l  number  se lec ted  may  be  an
unused channel  or  any channel  currently

Cue calls go through only when the net is assigned to any radio,  except a channel
quiet. Because you do not know when the current ly  in  use.  That  channel  and  i ts
net is quiet, the solution is to repeat your assigned frequency will drop from the list of
cue call until you get an answer. assigned frequencies of that radio.

9. When  cue  cal l  is  answered,  fo l low  NCS 6. ENTER key   Press using MFK. Cursor will
instructions for NET entry and receiving and display to the right of channel number.
ERF.

7. Frequency desired   Enter on MFK, pressing10. Once the ERF is stored, you are ready to
first two digits, decimal point, and last threeenter net.
digits. Frequency will display.

NOTE3 - 2 2 . E N T E R I N G  A  F R E Q U E N C Y  I N T O
M E M O R Y  O R  C H A N G I N G  A  S T O R E D

It is not necessary to enter a zero (0) beforeFREQUENCY SELECT FM-1, FM-2, VHF, OR
the first two digits. Also, system will assumeUHF. zeros for digits after decimal point if nothing
is entered.

NOTE

8. ENTER key   Press. Cursor will move to theThe RMT/ICS switch on pilot collective head
right one space.must be in RMT before remote selection of

RFD displays.
NOTE

1. COMM key (or DSPL SEL switch)   Press.
I f  no  ident i f ier  is  to  be  entered,  pressCOMM page (fig. 3-7) will display.
ENTER key.

2. Radio   Select  by pressing radio select
9. Identifier  (if  desired)   Enter up to fourswitch on pilot collective control head (fig. 3-

alphanumeric characters using MFK. Identifier3) or rotating transmit selector knob on CSC
will display to the right of frequency.panel  (fig.  3-2) to desired radio position.

A r r o w  o n  C O M M  p a g e  w i l l  m o v e  t o
appropriate radio line.  This also sets up 10. ENTER key   Press.  Channel  number,
selected radio to accept new data. f requency  and  ident i f ier  wi l l  move  into

numeric  sequence  in  radio  selected  and
3. L-1   Press.  The  frequency  l is t  wi l l  be cursor will display in blank space at bottom of

displayed in the center of the MFD (fig. 3-8). selected radio list.
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11. To enter additional frequencies into any radio 5. EMER T/R key   Toggles between current
memory, repeat steps 4 through 10. frequency and emergency  frequency 40.50

MHz.

3-23.  AN/ARC-201D SINCGARS VHF-FM 6. PWR key   Press to select IFM power level:
RADIO. NORM, LO, MED, HI.

The  AN/ARC-201D Single  Channel  Ground  and NOTE
Airborne Radio System (SINCGARS) provides single
channel, frequency hopping, and secure operation in The  IFM  H I  power  se t t i ng  canno t  be
the VHF/FM band 30.000 to 87.975 MHz in 0.025 MHz selected until enabled from the Ground Set-
intervals.  The AN/ARC-201D is a remote controlled Up page.
receiver-transmitter (RT) used in MIL-STD-1553B data
bus aircraft. The RT is controlled by the aircraft control 7. KYBD key   Press  to  act ivate  MFK for
and display system (CDS). Provisions for two radios entering radio channels from frequency list or
(FM-1 and FM-2) are provided in the aft  electrical manual frequencies.
compartment.  The  single  channel  mode  provides
normal VHF/FM operation for voice, digital and secure

8. TOD key   No function in SC.
communication. FH mode is used to counter enemy
jamming. The SINCGARS radios are powered by the 28

9. SQL key   Toggles squelch between on andVdc essential bus and circuit protection is provided by
off.the FM-1 and FM-2 circuit breakers.

10. OSET key   Used to select  a frequency
offset for current preset or manual frequency.3 - 2 4 . ( C D S 3 )  A N / A R C - 2 0 1 D  S I N C G A R S
OSET may be required when dissimilar radioSINGLE CHANNEL OPERATION.
sets are being used and local interference is
encountered. OSET is not normally used andOperat ion  of  the  AN/ARC-201D VHF FM radio  is
should be set to 0. Options available are 0,controlled from the FM-1   FM-2 Radio Control page

(Fig. 3-14). The area at the top of the control page
displays radio status information on four lines. The first
line provides the title of the page FM-1 or FM-2. The
second line indicates whether the radio is in RETRANS
or blank. The third line displays the channel number
and associated frequency. The fourth line displays the
six character identifier for that channel.

NOTE

After power is applied to the SINCGARS
AN/ARC-201D radio, line address keys are
unusable for approximately 1 minute while
the  radio  does  sel f - test  and  frequency
preset initiation.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) displays.

2. L-1/L-5   Press to select FM-1 or FM-2 and
frequency list (fig. 3-8).

3. R-5   Press to select FM-1 or FM-2 Radio
Control page (fig. 3-14).
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Figure 3-14. (CDS3) FM-1   FM-2 Radio Control4. SC/FH key   Press to select single channel
Page (SC Mode)  SC.
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5. EMER T/R key   Toggles between current
+5, -5,  +10, -10. Offsets are in kHz. For frequency and emergency  frequency 40.50
example, 50.400 would become 50.405 if +5 MHz.
were selected.

6. PWR key   Press to select IFM power level:
NORM, LO, MED, HI.3 - 2 5 . ( C D S 4 )  A N / A R C - 2 0 1 D  S I N C G A R S

SINGLE CHANNEL OPERATION.
7. KYBD key   Press  to  act ivate  MFK for

entering radio channels from frequency list orOperat ion  of  the  AN/ARC-201  VHF FM radio  is
manual frequencies.controlled from the FM-1   FM-2 Radio Control page

(Fig. 3-15). The area at the top of the control page
displays radio status information on five lines. The first 8. TOD key   L-5 is used to display or change
line provides the title of the page, FM-1 or FM-2. The the current TOD in the radio. Pressing L-5 will
second line indicates radio RETRAN status. The line is display the TOD along with a cursor.
blank if  RETRAN status is OFF. RETRAN will  be
displayed if  RETRAN status is ON. The third line a. To retain the current/displayed TOD, press
displays the current channel number and frequency. ENTER on  the  MFK.  The  TOD remains
The fourth line displays the channel identifier for that displayed until  the FM-1 Control  Page is
channel. The fifth line consists of the text BUSY if the exited or for 30 seconds.
radio is busy or displays one of the following special
display data:

b. To enter a new TOD, enter days, hours, and
BLANK (No Text) L8

minutes in the format DDHHMM (DD=days -
CUE FILL CMPLT

01 to 31 inclusive,  HH=hours -  00 to 23
BIT GO FILLING

inclusive,  and  MM=minutes  -  00  to  59
CLR GO ERROR

inclusive). CDS will supply the spaces and
STO GO NO TOD

colons (:); however, operator must enter all
SEND GO NO FILL

leading and trailing zeros. Press ENTER on
LATE NET BAD FILL

MFK after the data is entered. The CDS
LSET MEM NO KEYS
HSET MEM NO KEY
L7/L8 REC ERR
L7 SEVERE

NOTE

After power is applied to the SINCGARS
AN/ARC-201D radio, line address keys are
unusable for approximately 1 minute while
the  radio  does  sel f - test  and  frequency
preset initiation.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) displays.

2. L-1/L-5   Press to select FM-1 or FM-2 and
frequency list (fig. 3-8).

3. R-5   Press to select FM-1 or FM-2 Radio
Control page (fig. 3-15).

4. SC/FH/FH-M key   Press to select  single
channel   SC.
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Figure 3-15. (CDS4) FM-1   FM-2 Radio Control
Page (SC Mode)
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sends the data to the radio and removes the a. Transmission Security (TSEC) variable. This
time from the display.  Entering all  zeros v a r i a b l e  d e t e r m i n e s  s e q u e n c e  o f
causes the radio to read time from the GPS. frequencies.  This  var iable  can  only  be
To display the new TOD, press L-5 again. loaded via the fill connector for the radio set

in the aft electrical compartment and will not
be transmitted with the Electronic Remote9. SQL key   Toggles squelch between on or
Fill (ERF).off.

b. F H  s y n c  t i m e ,  t o  s y n c h r o n i z e  t h e10. OSET key   Used to select  a frequency
transmitting and receiving radios. This timeoffset for current preset or manual frequency.
is established by the master net controlOSET may be required when dissimilar radio
station and is received with the ERF. Whensets are being used and local interference is
aircraft power is turned off, the RT clock isencountered. OSET is not normally used and
kept running for 24 hours. After 24 hours,should be set to 0. Options available are 0,
the  c lock  is  turned  of f  to  preserve  the+5, -5,  +10, -10. Offsets are in kHz. For
holding battery life. All fill data is retainedexample, 50.400 would become 50.405 if +5
(TSEC variable, hopset, and lockout sets).were selected.

NOTE11. DATA MODE key   Pressing R-3 toggles
DATA MODE between SDM and EDM modes.
When in the SDM mode, legend consists of • Fill  batteries for  the AN/ARC-201D are
text DATA MODE on line 1, SDM (boxed) on located in the aft electrical compartment
line 2, and (TAC, FS) on line 3. In the EDM/ on the front of radio and are labeled HUB
PCKT mode, legend consists of DATA MODE (hold up battery). The batteries (BA 5372)
on line 1, EDM (boxed) on line 2, and text TI are the same as the KY-58 fill batteries.
on line 3. • Five C cell batteries are in the battery box

located in the aft electrical compartment.
12. DATA RATE key   Pressing  R-4  cycles

through various data rates available for the • Batteries only maintain COMSEC fills and
mode selected at  R-3.  In SDM mode, the TOD. TSEC and HOPSET are stored in
legend consists of the following: nonvo la t i l e  memory ,  r ega rd less  o f

whether batteries are used.

DATA RATE (line 1) c. A hopset (HSET) to identify the frequencies
XXXX (line 2) XXXX=600, 1200, 4800, used  by  t he  ne t .  Hopse t  i s  rece i ved /

16K, AD1, or AD2 transmitted with the ERF.
YYYYYYYYYYY (line 3) YYYYYYYYYYY=1200,

2400, 4800, 9600, or PCKT d. Lockout set (LSET), if required, to identify
frequencies that  will  not  be used by any
nets. Received/transmitted with the ERF.

3 - 2 6 .  A N / A R C - 2 0 1 D  S I N C G A R S e. A net identification (ID) to determine a start
FREQUENCY HOPPING OPERATION. point  for  frequency hopping (e.g.,  310 or

350). Received/transmitted with the ERF.
1. The frequency hopping (FH) mode is an

electronic counter-countermeasure (ECCM) 2. In the FH mode the audio signal is converted
technique used to counter enemy jamming into  a  digi ta l  data  stream pr ior  to  being
and direction finding equipment. The receiver transmitted. The data stream is interleaved
transmitter  (RT) changes frequency more (transmitted out of sequence). This spreads
than 100 times per second. It can hop among the signal over several frequency hops and
2320  i nd i v i dua l  f r equenc ies .  Bo th  t he reduces the degradation that could be caused
transmitting and receiving FH radio jump in by jamming. At the receive end, the process
an identical sequence. In order to function in is reversed to recover the original  audio.
the FH mode the RT needs the following When the RT is first keyed, a synchronizing
data: signal is transmitted prior to the interleaved
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message. When the receiving RT detects the FM-1   FM-2 Radio Control page (fig. 3-16). The area
at the top center of  the page displays radio statussignal,  it  decodes it  and adjusts its timing
information on four lines. The first line indicates whichcircuitry with the transmitting RT. When the
radio,  FM-1 or FM-2, is selected. The second linetransmit t ing  RT  is  unkeyed,  an  end  of
indicates whether the radio is in the RETRANS mode ormessage code is sent twice.  This tells  the
is blank. The third line displays channel number, thereceiving RT to return to its passive receive
legend NET, and the three-digit net identification. Theor idle mode. While in this idle or passive
fourth line will  indicate CONTROL or MEMBER asmode the RT searches for the synchronizing
selected on FM-1 Radio Control page 1. NO TSEC willsignal  at  the beginning of  a transmission.
display on this line if  no TSEC variable has beenW h e n  a n  R T  r e c e i v e s  a  m e s s a g e ,  i t
loaded and stored.automatically adjusts its clock toward the

transmitting RT clock. This adjustment can be
1. COMM key (or DSPL SEL switch)   Press.a  maximum of  one-hal f  second  for  each

COMM page (fig. 3-7) displays.received  message.  The  normal  search
procedure allows the receiving RT clock to be

2. L-1/L-5   Press to select FM-1 or FM-2 andoff by plus or minus 4 seconds and still be in
frequency list (fig. 3-8).sync. When the late entry mode is selected,

the search procedure is changed to permit a
plus or minus 59 second difference. Late 3. R-5   Press to select FM-1 or FM-2 Radio
entry sync data is included with the regular Control page 1 (fig. 3-16).
synchronizing signal at a maximum of once
every 30 seconds for the net. The RT also 4. SC/FH key   Press  to  select  f requency
checks the cue frequency during passive hopping (FH).
receive for any activity. When an RF signal
with a 150 Hz squelch tone on the RF cue 5. TOD key (L-5)   Press to display the time of
frequency is detected, an advisory FM-1 cue day (TOD) currently in the radio along with a
or FM-2 cue will appear. This procedure will cursor. The TOD displayed may be retained
allow a station to alert a frequency hopping by pressing ENTER on the MFK. Otherwise,
net to step down to single channel to make
contact.

3. The  Net  Control  Stat ion  (NCS)  uses  the
frequency  hopping-master  or  CONTROL
mode. It  differs from FH MEMBER in two
ways. The NCS is the time standard for the
net, and the NCS RT is the only one that can
transmit  ERF data.  The NCS RT does not
adjust  its  clock with a received message.
When the NCS is an active net number, all
t h e  n e t  m e m b e r  R T  c l o c k s  w i l l  b e
synchronized with the NCS RT clock. All the
required FH data, except the TSEC variable,
may be sent from the NCS to net members
using ERF. A typical net opening will use the
cold start procedure. Operation in the cold
s ta r t  mode  i s  t he  same  as  no rma l  FH
operation except that the RT hops on a single
frequency. The frequency used is the one in
the SC manual frequency (M1/M5).

3 - 2 7 . ( C D S 3 )  A N / A R C - 2 0 1 D  S I N C G A R S
FREQUENCY HOPPING CONTROL PAGES.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

EMER T/R

FM-1
6 NET 323
MEMBER

406075-1415
H3414

SC   FH

PWR   LO

TOD 21 23:59 FH DATA
PAGE 2

MEMBER
CONTROL

Figure 3-16. (CDS3) FM-1   FM-2 Radio ControlOperation of the AN/ARC-201D VHF FM radio in the
Page 1 (FH Mode)frequency hopping (FH) mode is controlled from the
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enter a new TOD by entering the day, hour,
and minutes in the format DDHHMM (e.g.,
231430). Pressing ENTER on the MFK starts
the internal  clock,  and should be done as
accurately as possible according to unit SOP
(local or zulu time). When entered the time
will be removed from the display. TOD will be
received from the Net Control Station (NCS)
with the ERF.

NOTE

If the EGI is powered up and has acquired a
satellite,  FM1 and FM2 can obtain ZULU
time by typing a TOD of 00 00:00 on the
MFK and pressing ENTER. Pressing TOD
again will  cause the radio to display the
correct ZULU time.

6. MEMBER/CONTROL key (R-2)   Toggles
b e t w e e n  M E M B E R  a n d  C O N T R O L .  I f
MEMBER is selected, the radio will  be a
member  of  the  FH  net.  I f  CONTROL is
selected, the radio will be the controller/NCS.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

FM-1
5 NET 409
MEMBERERF RCV

CH  5  XXX

LATE NET

COPY HSET

FILL

CLEAR

PAGE 1

406075-1416
J0546

LOAD
COMSEC

Only one controller/NCS should be operating
Figure 3-17. (CDS3) FM-1   FM-2 Radio Control per net.

Page 2 (FH Mode - Member)
7. FH DATA PAGE 2 (R-5)   Only available in

FH mode.  Selects  FM-1  or  FM-2  Radio
Control page 2 (fig. 3-17 and 3-18), which is
used to enter initializing data for the RT in the
FH mode.

8. ERF SEND/ERF RECV (L-1)   Allows the RT
to either transmit or receive FH data based
on  whe the r  MEMBER  o r  CONTROL  i s
selected on FM-1 or FM-2 Radio Control page
1. If MEMBER is selected, ERF RECV will
appear. To receive ERF, appropriate manual
frequency must be entered in SC mode,
channel M selected, and tuned COLD. The
channel number of an already established net
may also be used. When pressed, ERF RECV
will be boxed. When the ERF is received, the
text will change to SAVE HSET. The HSET
can be saved by again pressing L-1 which
changes  the  text  to  STORE CH= and  a
cursor. Enter a channel number (1 thru 6).
The legend changes to a boxed ERF RECV.
When the RT has stored the channel, the box
a r o u n d  E R F  R E C V  g o e s  a w a y .  A f t e r
performing an ERF STORE the FM radio will
au toma t i ca l l y  t une  to  t he  channe l  t he

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

FM-1

CH  5  XXX

HSET
EDIT

COPY HSET

FILL

CLEAR

PAGE 1

406075-1417
J0546

C 89.500
CONTROLERF SEND ZEROIZE

LOAD
COMSEC

received hopset was stored to. This allows
Figure 3-18. (CDS3) FM-1   FM-2 Radio Control the pilot to verify what hopset was received.

Page 2 (FH Mode - Control) When another channel is desired following an
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ERF STORE, manually tune the radio to the digits of the channel displayed between L-3/
desired FH channel. If CONTROL is selected, L-4 can then be entered/changed, followed by
the  ERF  SEND  legend  i s  rep laced  by pressing ENTER on the MFK. Valid entries
RETRIEVE CH= and a cursor. To send ERF, are 000   999. Once accepted the new
appropr iate  manual  f requency  must  be identifier will be displayed next to the channel
entered in SC, channel M selected, and tuned number at L-3/L-4.
COLD. The channel  number of  an already
established net may also be used. Select a NOTE
channel  number (1 thru 6) to retrieve an
HSET channel  for  sending. When entered,

While LATE NET is boxed, transmission bythe legend changes to SENDING. SENDING
other members of the net causes the radio’swill remain on screen until complete or until
time to synchronize.12 seconds have elapsed, whichever occurs

first. If the ERF transmission is unsuccessful,
12. ZEROIZE/LATE NET (R-1)   ZEROIZEERR will appear.

clears all data stored in the RT, including all
preset SC frequencies and FH data. WhenNOTE
pressed ZEROIZE will flash; press R-1 again
to ZEROIZE. ZEROIZE is only available whenWhen helicopter is on the ground the legend
the helicopter is on the ground. LATE NETfor L-2 is LOAD COMSEC or LOAD MODE
allows the RT containing all  fill  data,  but23.
whose clock is out of sync, to join a net. To
activate LATE NET, select  appropriate FH

9. LOAD (L-2)   Toggles among COMSEC, channel (L-3/L-4) and press R-1; LATE NET
HSET, LSET, and MODE 23. will box until the RT has received a new time

sync.  LATE NET is  only  avai lable  when
NOTE helicopter is off the ground.

13. COPY HSET (R-2)   Allows one channel to• L-2  mus t  be  se lec ted  to  de te rm ine
be copied to another. When pressed displaywhether the radio will  be expecting an
will change to FROM CH=, a stored channelHSET, TSEC, or COMSEC fill.
is entered from the MFK, the cursor changes

• If  hopsets are copied to a channel  not to TO CH=, and desired destination channel
currently being displayed, accessing that is entered from the MFK.
channel will cause the proper indication to
appear. 14. FILL (R-3)   Allows TSEC, HSET, COMSEC,

and LSET variables to be loaded to the RT
10. CH key (L-3/L-4)   Increases/decreases the while the helicopter is on the ground. To load,

displayed channel number (manual and 1 thru connect fill  device to RT, select  desired
6) and displays the associated channel code/ variable on fill  device,  and turn fill  device
net identification. power on. Press R-3, which will box FILL, and

allow the RT to interrogate fill device. The
NOTE TSEC variable is loaded by selecting manual

(M) channel  at  L-3/L-4 and pressing FILL.
This channel number is not to be confused Once TSEC variable is loaded, legend COLD
with the operational frequency channel of will  appear adjacent to channel  indicator
the radio. This channel is for storage of the when M channel is selected. If an HSET is
frequency hopping parameters only. interrogated, then that HSET will be stored

with displayed HSET channel number. If an
11. HSET EDIT (L-5)   Only available when LSET is interrogated, then LSET channel

CONTROL is  selected  on  FM-1  or  FM-2 number associated with LSET will be stored
Radio Control page 1 and HSET is selected and displayed. If a COMSEC is loaded, the
on FM-1 or FM-2 Radio Control page 2. This variable will  be stored in the radio on the
allows the controller to change an existing selected channel. After completion, turn fill
channel code or create a new channel code. device power off and remove from RT. FH will
When pressed a cursor will appear. All three not function if fill device is left attached to RT.
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2. L-1/L-5   Press to select FM-1 or FM-2 and
15. CLEAR (R-4)   Clears individual channels. frequency list (fig. 3-8).

When pressed, display changes to CH=;
select  channel  to be cleared and enter on 3. R-5   Press to select FM-1 or FM-2 Radio
MFK. Control page 1 (fig. 3-19).

NOTE 4. S C / F H / F M - M  k e y   P r e s s  t o  s e l e c t
frequency hopping (FH).

ERR will appear adjacent to R-4 if current
HSET channel is entered. 5. TOD key (L-5)   Press to display the time of

day (TOD) currently in the radio along with a
cursor. The TOD displayed may be retained

3 - 2 8 . ( C D S 4 )  A N / A R C - 2 0 1 D  S I N C G A R S by pressing ENTER on the MFK. Otherwise,
FREQUENCY HOPPING CONTROL PAGES. enter a new TOD by entering the day, hour,

and minutes in the format DDHHMM (e.g.,
NOTE 231430). Pressing ENTER on the MFK starts

the internal  clock,  and should be done as
Control  mode is called FH-M (frequency- accurately as possible according to unit SOP
hopping   master). (local or zulu time). When entered, the time

will be removed from the display. TOD will be
Operation of  the AN/ARC-201 VHF FM radio in the
frequency-hopping   member (FH) or frequency-
hopping   master mode is controlled from the FM-1 
FM-2 Radio Control page (fig. 3-19). The area at the
top center of the page displays radio status information
on five lines. The first line indicates which radio, FM-1
or FM-2, is selected. The second line indicates radio
RETRAN status. The line is blank if RETRAN status is
OFF. RETRAN will be displayed if RETRAN status is
ON. The third line displays current channel number and
HSET. The data is in the form C NET HHHHHHH
(C=channel number - 1-6 or M and HHHHHHH=current
HSET - 000-999, COLD, or NO TSEC). The fourth line
displays the channel identifier. The fifth line consists of
the text BUSY if the radio is busy or displays one of the
following special data displays:

BLANK (No Text) L8
CUE FILL CMPLT
BIT GO FILLING
CLR GO ERROR
STO GO NO TOD
SEND GO NO FILL
LATE NET BAD FILL
LSET MEM NO KEYS
HSET MEM NO KEY
L7/L8 REC ERR
L7 SEVERE
The FH frequency list is displayed (boxed) in the
center of the page.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) displays.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

EMER T/R

FM-1
RETRAN

M NET COLD
045.000
BUSY

SC   FH  FH-M

PWR   NORM

TOD PAGE 2

DATA MODE
SDM

(TAC, FS)
DATA RATE

1200
(TAC, TYPICAL)

HOPSET
M COLD    045.000
1 345         110CAV
2              NO HSET
3 450         1SINF
4              NO HSET
5 650
6 895        3ACR
C 035.975    OPS

406075-1415
J2992

Figure 3-19. (CDS4) FM-1   FM-2 Radio Control
Page 1 (FH Mode)
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received from the Net Control Station (NCS)
with the ERF.

NOTE

If the EGI is powered up and has acquired a
satellite,  FM1 and FM2 can obtain ZULU
time by typing a TOD of 00 00:00 on the
MFK and pressing ENTER. Pressing TOD
again will  cause the radio to display the
correct ZULU time.

6. R-2   Not used for CDS4 (operating mode,
member or master, is selected at L-1).

7. DATA MODE Key  (R-3)   Pressing  R-3
toggles the DATA MODE between the SDM
and EDM modes. When in the SDM mode,
the legend consists of the text DATA MODE
on line 1, SDM (boxed) on line 2, and the text
TAC, FS on line 3.  In the EDM mode, the
legend consists of the text DATA MODE on
line 1, EDM (boxed) on line 2, and the text TI
on line 3.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

FM-1

ERF RCV

FILL

CLEAR

PAGE 1

LOAD
HSET

CH  M

RETRAN
M NET COLD

045.000
BUSY

ZEROIZE

LATE NETHOPSET
M COLD   045.000
1 345        110CAV
2                NO HSET
3 450         15INF
4                NO HSET
5 650
6 895         3ACR
C 035.975 OPS

406075-1416
J2992

Figure 3-20. (CDS4) FM-1   FM-2 Radio Control
8. DATA RATE Key  (R-4)   Pressing  R-4 Page 2

cyc les  t h rough  the  va r i ous  da ta  ra tes
available for the mode selected using R-3. will be boxed. When the ERF is received, the
When R-3 is in the SDM mode, the legend text will change to SAVE HSET. The HSET
consists of the following: can be saved by again pressing L-1 which

changes  the  text  to  STORE CH= and  a
cursor. Enter a channel number (1 thru 6).

DATA RATE (line 1)
The legend changes to a boxed ERF RECV.XXXX (line 2) XXXX = 600, 1200, 4800,
When the RT has stored the channel, the box16K, AD1, or AD2
a r o u n d  E R F  R E C V  g o e s  a w a y .  A f t e rYYYYYYYYYYY (line 3) YYYYYYYYYYY = 1200,
performing an ERF STORE the FM radio will2400, 4800, 9600, or PCKT
au toma t i ca l l y  t une  to  t he  channe l  t he
received hopset was stored to. This allows
the pilot to verify which hopset was received.9. FH DATA PAGE 2 (R-5)   Only available in

FH mode.  Selects  FM-1  or  FM-2  Radio When another channel is desired following an
Control page 2 (fig. 3-20), which is used to ERF STORE, manually tune the radio to the
enter initializing data for the RT in the FH desired FH channel. If CONTROL or FH-M is
mode. selected, the ERF SEND legend is replaced

by RETRIEVE CH= and a cursor.  To send
10. ERF SEND/ERF RECV (L-1)   Allows the RT ERF, appropriate manual frequency must be

to either transmit or receive FH data based entered in SC, channel M selected, and tuned
on whether MEMBER, CONTROL, or FH-M is

COLD. The channel  number of  an already
selected on FM-1 or FM-2 Radio Control page

established net may also be used. Select a1. If MEMBER is selected, ERF RECV will
channel  number (1 thru 6) to retrieve anappear. To receive ERF, appropriate manual
HSET channel  for  sending. When entered,frequency must be entered in SC mode,
the legend changes to SENDING. SENDINGchannel M selected, and tuned COLD. The
will remain on screen until complete or untilchannel number of an already established net

may also be used. When pressed, ERF RECV 12 seconds have elapsed (whichever occurs
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first). If the ERF transmission is unsuccessful, appropriate FH channel (L-3/L-4) and press
ERR will appear. R-2;  LATE NET will  box until  the RT has

received a new time sync. LATE NET is only
available when helicopter is off the ground.NOTE
(COPY HSET function now resides on the

When helicopter is on the ground the legend COMM page (fig. 3-21) at R-2 when FH or
for L-2 is LOAD COMSEC or LOAD MODE FH-M selected.)
23.

16. FILL (R-3)   Allows TSEC, HSET, COMSEC,11. LOAD (L-2)   Toggles between COMSEC,
and LSET variables to be loaded to the RTHSET, LSET, and MODE 23.
while the helicopter is on the ground. To load,
connect fill  device to RT, select  desiredNOTE
variable on fill  device,  and turn fill  device
power on. Press R-3, which will box FILL and

• L-2  mus t  be  se lec ted  to  de te rm ine allow the RT to interrogate fill device. The
whether the radio will  be expecting an TSEC variable is loaded by selecting manual
HSET, TSEC, or COMSEC fill. (M) channel  at  L-3/L-4 and pressing FILL.

Once TSEC variable is loaded, legend COLD• If  hopsets are copied to a channel  not
will  appear adjacent to channel  indicatorcurrently being displayed, accessing that
when M channel is selected. If an HSET ischannel will cause the proper indication to
interrogated, then that HSET will be storedappear.
with displayed HSET channel number. If an
LSET is interrogated, then LSET channel

12. CH key (L-3/L-4)   Increases/decreases the
number associated with LSET will be storeddisplayed channel number (manual and 1 thru
and displayed. If a COMSEC is loaded, the6) and displays the associated channel code/
variable will  be stored in the radio on thenet identification.
selected channel. After completion, turn fill

NOTE

This channel number is not to be confused
with the operational frequency channel of
the radio. This channel is for storage of the
frequency hopping parameters only.

13. L-5   Not  used  for  CDS4  (HSET EDIT
function on COMM page (fig.  3-21) at  R-1
when FH or FH-M mode is selected).

NOTE

While LATE NET is boxed, transmission by
other members of the net causes the radio’s
time to synchronize.

14. ZEROIZE (R-1)   clears all data stored in
the RT, including all preset SC frequencies
and FH data.  When pressed ZEROIZE will
flash; press R-1 again to ZEROIZE. ZEROIZE
is only available when the helicopter is on the
ground.
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15. LATE NET (R-2)   allows the RT containing
Figure 3-21. (CDS4) COMM Page (Frequency Listall fill data, but whose clock is out of sync, to

Displayed)join a net.  To activate LATE NET, select
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device power off and remove from RT. FH will 10. R-3   Press  to  select  FILL.  When  FILL
not function if fill device is left attached to RT. unboxes, turn power on fill device to OFF and

disconnect.
17. CLEAR (R-4)   Clears individual channels.

11. L-3/L-4   Press to cycle channel and returnWhen pressed, display changes to CH=;
to channel  M. Channel should say M andselect  channel  to be cleared and enter on
COLD.MFK.

12. L-1   Press  to  select  ERF  RECV.  ERFNOTE
RECV wi l l  box  and  RT  is  now ready  to
receive ERF from NCS.ERR will appear adjacent to R-4 if current

HSET channel is entered.
NOTE

ERF procedures can be done in plain text or3-29.  AN/ARC-201D SINCGARS LOADING/
cipher mode.COMMUNICATION PROCEDURES.

To load TSEC and HSET/LSET variables and initiate 13. When NCS sends the ERF, display at L-1 will
communication checks, proceed with the following: change to SAVE ERF.

NOTE 14. L-1   Press  to  SAVE ERF.  Legend  wi l l
change to STORE CH= and a cursor. Enter

Radio  must  be  in  c ipher  mode  to  load channel (1   6) to store ERF.
HSET, TSEC, and COMSEC variables.

15. L-3/L-4   Press to select channel just stored.
The display will  show TUNING, and when1. COMM key (or DSPL SEL switch)   Press.
tuned, a three-digit net designation (e.g., 350)COMM page (fig. 3-7) displays.
will  display.  The RFD (fig.  3-1) will  also
display net designation.2. L-1/L-5   Press to select FM-1 or FM-2 and

display frequency list (fig. 3-8).
16. Complete communication check with NCS.

3. R-5   Press to select FM-1 or FM-2 Radio
Control page 1 ((CDS3) fig. 3-16 or (CDS4) 3-30.  AN/ARC-201D SINCGARS LATE NET
fig. 3-19). ENTRY.

Late net entry allows members to join a net that  is4. L-4   Press to enter manual frequency.
already operating. The type of entry is based entirely
on data that is currently stored in the RT. If you wereNOTE
temporarily  out of  a net,  for  example,  shutdown for
refueling, the passive net entry will allow entry with noA frequency must be entered into manual
workload  on  the  NCS.  To  enter  an  al ternate  netchannel  and displayed on RFD. A preset
requires that the RT only be loaded with the correctfrequency from preset list cannot be used.
TRANSEC variable. This Cue and ERF method does
require coordination with the NCS.5. L-1   Press to select FH.

a. Passive Net Entry.
6. R-5   Press to select FM-1 or FM-2 Radio

Control page 2 ((CDS3) fig. 3-17 or 3-18 or 1. COMM key (or DSPL SEL switch)   Press.
(CDS4) fig. 3-20). COMM page (fig. 3-7) displays.

7. L-2   Press to select HSET. 2. L-1/L-5   Press to select FM-1 or FM-2 and
display frequency list (fig. 3-8).

8. Ensure fill device is off and connect to radio.
3. R-5   Press to select FM-1 or FM-2 Radio

9. Turn fill device on and select FILL position Control page 1 ((CDS3) fig. 3-16 or (CDS4)
using L-3 or L-4. fig. 3-19).
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4. L-4   Press to enter the manual frequency. 3. R-1   Press to add cue frequency. Enter C
us ing  MFK  fo l l owed  by  f r equency  and
identifier (if desired).5. L-1   Press to select FH.

4. CHAN switch (on pilot  collective or CPG6. L-5   Press to select TOD. If correct, TOD
instrument panel)   Press up or down until Cdisplayed  may  be  retained  by  pressing
is displayed in channel block of RFD (fig. 3-ENTER on MFK. Otherwise, enter a new TOD
1).by  en te r i ng  DDHHMM  (e .g . ,  231430 ) .

Pressing  ENTER on  the  MFK starts  the
5. RFD   Check radio is set to plain text (non-internal  c lock,  and  should  be  done  as

secure).accurately as possible according to unit SOP
(local or zulu time).

6. T ransmi t  on  cue  f requency  fo r  4  t o  5
seconds.7. R-5   Press to select FM-1 or FM-2 Radio

Control page 2 ((CDS3) fig. 3-17 or 3-18 or
7. CIPH switch (RFD)   Press at once to return(CDS4) fig. 3-20).

to cipher text if this is a secure net and await
response.

8. L-3/L-4   Channel  up/down, then back to
tune desired net.

8. Repeat cue procedure after 15 seconds until
cue call is answered.

NOTE

NOTE
If  TOD has not drifted more than plus or
minus 4 seconds, automatic re-entry into net Cue calls go through only when the net is
should occur. quiet. Because you do not know when the

net is quiet, the solution is to repeat your
9. R-1   Press to select LATE NET. The legend cue call until you get an answer.

LATE NET will replace ZEROIZE at R-1 once
the aircraft  is  off  the ground. The legend 9. When  cue  cal l  is  answered,  fo l low  NCS
LATE NET will remain boxed until the radio instructions for NET entry and receiving and
has synchronized into the net. ERF.

10. (CDS4)  R-2   Press to select  LATE NET. 10. Once the ERF is stored, you are ready to
Pressing R-2 boxes LATE NET legend and enter net.
places radio in late net entry mode. While
LATE NET is boxed, transmissions by other

3 - 3 1 . E N T E R I N G  A  F R E Q U E N C Y  I N T Omembers of the net allow the radio time to
synchronize. Pressing R-2 again turns off late M E M O R Y  O R  C H A N G I N G  A  S T O R E D
net and removes box from legend. FREQUENCY SELECT FM-1, FM-2, VHF, OR

UHF.
NOTE

NOTE
LATE NET commands the RT to permit a
plus or minus 59 second difference. The transmit select switch on the CSC must

be in RMT before remote selection of RFD
11. Contact NCS to report into the net. displays.

b. Cue and ERF Procedure. 1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) will display.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) displays. 2. Radio   Select  by pressing radio select

switch on pilot collective control head (fig. 3-
2. L-1/L-5   Press to select FM-1 or FM-2 and 3) or rotating transmit selector knob on the

frequency list (fig. 3-8). CSC panel (fig. 3-2) to desired radio position.
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A r r o w  o n  C O M M  p a g e  w i l l  m o v e  t o If entry only has four numbers, system adds two
appropriate radio line.  This also sets up zeros to the end.
selected radio to accept new data. If  the fifth character is 2,  5,  or  7,  the system

appends 5 as the last digit. If the fifth character is
3. L-1   Press.  The  frequency  l is t  wi l l  be not 2, 5, or 7, the system appends one zero to the

displayed in the center of the MFD (fig. 3-8). end.

NOTE
8. ENTER key   Press. Cursor will move to the

right one space.The frequency list has 18 preset channels
including a manual channel  assigned to
each  rad io .  The  ARC-201Ds  have  an NOTE
additional CUE channel. The HF has one
manual and nine preset channels.

I f  no  ident i f ier  is  to  be  entered,  press
ENTER key.4. ADD Key   Press.  Cursor will  display at

bottom of radio list.

9. Identifier  (if  desired)   Enter up to four
5. Channe l  number   En te r  us ing  MFK. alphanumeric characters using MFK. Identifier

Channel number will display. will display to the right of frequency.

NOTE
10. ENTER key   Press. For channels C and 1

  6 cursor moves to the right. Using MFK,Channe l  number  se lec ted  may  be  an
type “T” or “S”. “S” adds that frequency tounused channel  or  any channel  currently
the SCAN list. When scanning, the selectedassigned to any radio,  except a channel
frequencies are monitored sequentially until acurrent ly  in  use.  That  channel  and  i ts
frequency has traffic. The radio remainsassigned frequency will drop from the list of
tuned to the traffic  frequency. If  a “T”  isassigned frequencies of that radio.
bes ide  a  f r equency ,  t hen  eve ry  o the r
frequency tuned to during the scan will be

6. ENTER key   Press using MFK. Cursor will
that frequency.

display to the right of channel number.

7. Frequency desired   Enter on MFK, pressing 11. To use the scan function for FM-1 or FM-2,
first two digits, decimal point, and last three select radio 1 or 2 using the CSC transmit
digits. Frequency will display. select switch. Press SCAN on the MFK. The

radio is now scanning on the established
frequencies. Press the SCAN button again toNOTE
stop scanning.

• (CDS3) It is not necessary to enter a zero
NOTE(0) before the first two digits. Also, system

will assume zeros for digits after decimal
point if nothing is entered. (CDS4) SCAN button has no function.

• ( C D S 4 )  T h e s e  s y s t e m  f u n c t i o n s
automat ical ly  occur  af ter  ENTER is 12. ENTER key   Press.  Channel  number,
pressed: frequency  and  ident i f ier  wi l l  move  into

numeric  sequence  in  radio  selected  and
System automatically enters a zero for the first cursor will display in blank space at bottom of
character. selected radio list.
System automatically enters a decimal after the
third character.
If  entry only has three numbers,  system adds 13. To enter additional frequencies into any radio
three zeros to the end. memory, repeat steps 4 through 12.
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NOTE3-32. MANUALLY  SETTING  RADIO  FOR
OPERATION: SELECT FM-1, FM-2, VHF, OR

(CDS2/CDS3) FM radio HIGH power cannotUHF. be  selected  unless  ampl i f ier  has  been
programmed  pr ior  to  f l ight .  Access  to

NOTE program the amplifier is gained through the
FDL menu. Power will sequence to NORM,

The transmit select switch on the CSC panel LO,  MED,  and  HIGH each  t ime  key  is
must be in RMT before remote selection of pressed.
RFD displays.

6. SQL key   Press to set squelch to desired
1. COMM key (or DSPL SEL switch)   Press. mode. Mode will alternate between OFF and

COMM page (fig. 3-7) will display. ON each time key is pressed.

2. Radio   Select  by pressing radio select 7. OSET key   Used to select  a frequency
switch on pilot collective control head (fig. 3- offset for current preset or manual frequency.
3) or rotating transmit selector knob on the OSET may be required when dissimilar radio
CSC panel (fig. 3-2) to desired radio position. sets are being used and local interference is
A r r o w  o n  C O M M  p a g e  w i l l  m o v e  t o encountered. OSET is not normally used and

should be set to 0. Options available are 0,appropriate radio line.
+5, -5,  +10, -10. Offsets are in kHz. For
example, 50.400 would become 50.405 if +53. L-1/L-2/L-3/L-5   Press to display frequency
were selected.list (3-8).

8. If  desired frequency is displayed, selected4. R-5   Press. Selected Radio Control page
radio is set.will display.

9. If desired frequency is not displayed, but isNOTE
stored in frequency list, go to step 12.

• Channe l  and  f requency  shown  on 10. If desired frequency is not stored in memory
selected Radio Control page will be the or channel number is not known, go to step
same as displayed on the RFD. 15.

• For emergency transmission, press EMER
NOTET/R key. ON will display to the right, the

appropriate emergency frequency will
Channel number must be known to call up adisplay at top of page, and the selected
stored frequency. Channel  numbers andrad io  i s  au toma t i ca l l y  t uned  to  t he
frequencies are listed on FREQ page.appropriate emergency frequency. To

deselect, press EMER T/R key again.
11. KYBD key   Press.  Cursor  wi l l  replace

• FM-1 and FM-2 share a common power KYBD.
amplifier. LO, MED, and HIGH modes are
run through this amplifier. If LO, MED, or 12. Channel number   Enter on MFK. Channel
HIGH power is selected for one FM radio, number will display in entry space.
the other FM will  automatically set  to
NORM and not utilize the power amplifier. 13. ENTER key   Press.  Channel  number,
When setting a power mode, always use frequency, and identifier will display at top of
the lowest power setting required for page and on RFD. Cursor will be replaced by
e f f i c i en t  ope ra t i on .  I n  t he  even t  o f KYBD  and  rad io  w i l l  be  t uned  to  t ha t
amplifier failure, the caution message IFM frequency. The selected radio is now set for
FAIL will  display on the MFD and only operat ion.  Steps  14  through  16  may  be
normal power will be available. omitted.

5. PWR key   Press  unt i l  desired  power 14. KYBD key   Press.  Cursor  wi l l  replace
displays in PWR box. KYBD.
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15. Frequency  desired   Enter  on  MFK by radio position. Arrow pointing to crewmember
pressing first two digits, decimal point, and tuning radio will move to selected radio line
last  three  digi ts.  Frequency  entered  wi l l on RFD.
display. Verify frequency displayed is correct.

2. Pilot  cyclic DSPL SEL switch (fig.  3-5) 
NOTE Press to right.  COMM page (fig.  3-7) will

display.

• (CDS3) It is not necessary to enter a zero
3. CHAN switch   Press  up  or  down  unt i l(0) before the first two digits. Also, system

desired channel is selected. Selected channelassumes zeros for  digits after  decimal
and frequency displays on RFD (fig. 3-1) andpoint if nothing is entered.
that frequency is set for transmit.

• ( C D S 4 )  T h e s e  s y s t e m  f u n c t i o n s
automat ical ly  occur  af ter  ENTER is NOTE
pressed:

The frequency list has 18 preset channels
System automatically enters a zero for the first including a manual channel  assigned to
character. each  rad io .  The  ARC-201Ds  have  an
System automatically enters a decimal after the additional CUE channel. The HF has one
third character. manual and nine preset channels.
If  entry only has three numbers,  system adds
three zeros to the end. 4. L-1 thru L-5   Press. FREQ list for selected
If entry only has four numbers, system adds two radio displays (fig. 3-8).
zeros to the end.
If  the fifth character is 2,  5,  or  7,  the system

5. ADD key   Press. Cursor will display.
appends 5 as the last digit. If the fifth character is
not 2, 5, or 7, the system appends one zero to the

6. Enter channel and frequency as desired.end.

7. ENTER key   Press. New frequency will be16. ENTER key   Press.
displayed next to channel  number entered
and that frequency is set for transmit.NOTE

The procedure loads a manual frequency. 3-34. CHANGING  MANUAL  FREQUENCY
M1 or M5 (frequency entered) will display at

USING RFD AND REMOTE CONTROL SELECTtop of  page and on RFD. Frequency will
FM-1, FM-2, VHF, OR UHF.replace manual frequency listed on FREQ

page. KYBD will return to radio and is now
set for operation. NOTE

The transmit select switch on the CSC must
3-33. CHANGING  STORED  FREQUENCY be in RMT before remote selection of RFD
USING REMOTE CONTROL SELECT FM-1, FM- displays.
2, UHF, OR VHF.

1. Radio   Select by placing radio select switch
on the pilot collective control head (fig. 3-3)NOTE
to  desired  posi t ion  or  rotat ing  t ransmit
selector switch on the CSC panel (fig. 3-2) toThe transmit select switch on the CSC must
p o s i t i o n  d e s i r e d .  A r r o w  p o i n t i n g  t obe in RMT before remote selection of RFD
crewmember tuning selected radio will movedisplays.
to desired radio line on RFD (fig. 3-1).

1. Radio   Select  radio desired by pressing
radio select switch on pilot collective control 2. CHAN switch (on pilot  collective or CPG
head (fig. 3-3) or rotating transmit selector instrument panel)   Press up or down until
switch on the CSC panel (fig. 3-2) to desired M1 is displayed in channel block of RFD. M1
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( last  manual  f requency  entered)  wi l l  be 3 - 3 6 . C O M S E C  U N I T  ( K Y - 5 8 )  L O A D I N G
displayed for radio desired. PROCEDURE (UHF AND VHF RADIOS).

3. CHAN switch   Press to KYBD position. NOTE

4. Frequency number   Enter using MFK. Ground  power  un i t  (GPU)  shou ld  be
connected for loading Crypto-Net Variables

NOTE (CNV)  into  COMSEC uni ts,  or  battery
v o l t a g e  m a y  b e c o m e  t o o  l o w  f o r  a

Entering a manual channel frequency can successful engine start.
be accomplished from the radio CONTROL
PAGE by selecting the keyboard key and 1. GPU   Connected.
entering the desired frequency.

2. COMM key   Press.
5. ENTER key   Press. Frequency selected will

be manually tuned into radio and replaces
3. COMSEC key   Press.p r e v i o u s  m a n u a l  f r e q u e n c y .  M a n u a l

frequency entered is now set for transmitting.
4. Select radio 2 (UHF) or radio 3 (VHF) using

the transmit select switch on the CSC panel
3-35. COMSEC MODE FOR FM-1, FM-2, UHF, (fig. 3-2).
AND VHF RADIOS.

5. RFD (fig. 3-1)   Press CIPH button. Check
CIPHER flag displays by UHF or VHF radioNOTE
selected on RFD.

KY #1 is dedicated to the UHF radio. KY #2
is dedicated to the VHF radio.  FM-1 and 6. C O M S E C  u n i t   S e l e c t  a p p r o p r i a t e
FM-2 have built-in COMSEC functions. COMSEC unit (No. 1 or No. 2) loading in the

avionics compartment. Forward COMSEC unit
1. COMM key (or DSPL SEL switch)   Press. is COMSEC unit No. 2 (VHF).

COMM page (fig. 3-7) will display.

7. OVERRIDE/NORMAL switch   OVERRIDE.
2. COMSEC key   Press. COMSEC page (fig.

3-22) will display. 8. COMSEC PWR switch   ON.

NOTE 9. VOLUME knob   Full clockwise.

• For KY-58 operations, use VHF or UHF 10. COMSEC unit FILL select switch   Z ALL,
keys R-1   R-4. then Z1   5.

• For ARC-201D operations use L-1   L-4.
11. COMSEC unit MODE selector switch   LD.

3. FILL  SEL  key   Press  unt i l  desired  f i l l
12. KYK-13   Install on appropriate COMSECnumber displays in box. Fill  number will

unit.sequence from numbers 1 through 6 as key is
pressed.

13. KYK-13 PWR switch   ON.

NOTE
14. COMSEC unit FILL select switch   Set to

desired position to be filled.Time delay function must be enabled for FM
retransmission in the secure mode.

15. ICS/RADIO switch   Press to full  detent.
4. T/DELAY key   Press if required. Display Check for a single beep in headset and red

alternates between OFF and ON to indicate indicator light  should flash on the KYK-13
when time delay function is enabled. indicating CNV is loaded.
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1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) will display.

2. FM-1  key   Press  to  select  FM-1  and
frequency list (fig. 3-8).

3. R-5   Press to display FM-1 Radio Control
page 1 (fig. 3-16).

4. Desired frequency for FM-1   Enter using
procedures in paragraph 3-32.

5. Repeat steps 1 through 4 for FM-2.

6. COMM key   Press. COMM page (fig. 3-7)
will display.

7. RETRAN key   Press.  RETRAN page will
display.

8. FM-1 key   Press. Box will appear around
FM-1.

9. FM-2 key   Press. Box will appear around

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

FM-1
FILL SEL  1

PLAIN

COMSEC

T/DELAY  OFF

T/DELAY  OFF

FM-2
FILL SEL  2

PLAIN

FILL SEL  1

UHF
1  FILL SEL

OFF  T/DELAY

VHF
2  FILL SEL

OFF  T/DELAY

ON SIGNAL

406075-1414-2
J2992

(CDS3)
ONLY

FM-2.Figure 3-22. COMSEC Page

10. CIPH switch on RFD   Press (as required)16. Steps  12  through  15   Repeat  unt i l  a l l
for desired cipher mode. Both FM radios willdesired CNVs are loaded.
operate in cipher mode when the cipher mode
is selected.17. KYK-13 PWR switch   OFF.

18. Remove KYK-13 from COMSEC unit. 3-38. (CDS4) SETTING FM-1 AND FM-2 FOR
RETRANSMISSION.

19. COMSEC unit MODE selector switch   C.

1. COMM key (or DSPL SEL switch)   Press.
20. OVERRIDE/NORMAL   NORMAL. COMM page (fig. 3-7) will display.

21. On COMSEC page (fig. 3-22), select desired 2. Press FM RETRAN (R-4) to activate FM
channel number to transmit in cipher mode. retransmission mode (when active legend at

R-4 is boxed).
22. Commun ica t i on  Check   Comp le te .  I f

communication check fails,  repeat loading
3-39. COMSEC LOADING PROCEDURES FORprocedure.
FM-1 AND FM-2.

3-37. (CDS3) SETTING FM-1 AND FM-2 FOR 1. Select radio 1 (FM-1) or radio 5 (FM-2) using
R E T R A N S M I S S I O N  U S I N G  T W O the transmit select switch on the CSC panel

(fig. 3-2).FREQUENCIES.

2. Press CIPH button on the RFD (fig.  3-1).NOTE
Verify CIPHER FLAG is displayed by FM-1 or
FM-2.FM-1 and FM-2 frequency spread must be

a t  l eas t  3  MHz  ac ross  t he  band  fo r
retransmission to be accomplished. 3. COMM key   Press.
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4. FM-1 or FM-2 key   Press.

5. FM-1 or FM-2 CONTROL PAGE key   Press.

6. L-1 key   Press to box FH.

7. PAGE 2 key   Press.

8. LOAD key   Press until COMSEC is boxed.

9. L-3/L-4 key   Press to channel up or down
to the desired channel to be filled.

10. Connect the KYK-13 to FM-1 or FM-2, turn it
on, and select the channel which contains the
desired fill.

11. FILL key   Press. Box will appear around
FILL until the load is complete.

12. PAGE 1 key   Press.

13. L -1  key   P ress  t o  se lec t  SC  ( s ing le
channel).

14. COMM key   Press.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

406075-1413-2
J0546

NEW
XMIT

SELADR
XMIT

CURSOR

NEW
RECV

SCAN

DEL

XMIT RECV

HF
CONTROL

PAGE

M4     11234.6

01      11345.8

02      11345.6

03      16127.5

04      23122.0

05

06      23125.0 ABCE

07      23129.6 BCDE

08      17127.0 ACEG

09

M4     11234.6

01      11345.8

02      11345.6

03      16127.5

04      23122.0

05

06  S   28196.5 EFGH

07  S   22175.0 DEFG

08  S   11255.5 FGAB

09
SEL
ADR   OFF

ADD

HF FREQ
TUNING

SELADR
RECV

15. COMSEC key   Press.Figure 3-23. HF FREQ Page

16. Select the channel that contains the desired
fill for FM-1 or FM-2. Perform communication
check.

3-40. HF RADIOS.

NOTE

(CDS4) HF radio not functional.

3-41. MANUALLY  SETTING  RADIO  FOR
OPERATION   HF.

1. COMM key (or DSPL SEL switch)   Press.
COMM page (fig. 3-7) will display.

2. HF key   Press to display HF FREQ page
(fig. 3-23).

3. HF  CONTROL PAGE key   Press.  HF
Control page (fig. 3-24) will display.

NOTE

Channel  and  frequency  shown  on  HF
Control page will be the same as displayed
on the RFD.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

406075-1413-3
J0546

HF
T  05  16.2500  ABCD RS 05  17.5000  ABCD

USB    LSB    AM  CW

PWR    LO

KYBD

HF
FREQ

4SQL

Figure 3-24. HF Control Page 4. BAND key   Press until  desired band is
selected (USB normal). Band will alternate
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between USB, LSB, AM, and CW each time NOTE
key is pressed.

Simplex  mode  can  only  be  entered  on
5. PWR key   Press until  desired power is manual channel.

selected (MED normal).  Power setting will
alternate between LO, MED, AND HI each

12. Frequency desired   Enter on MFK pressingtime key is pressed.
first two digits, decimal, and last four digits.
Frequency selected will display.NOTE

High power cannot be selected if the option NOTE
has been selected on the GROUND SETUP
page IFM/HF PWR key.

System will  assume zeros for  digits after
decimal point if nothing is entered.

6. SQL  keys   Press  as  necessary  to  set
squelch level. Squelch value will range from 0

13. ENTER key   Press. M4 (frequency entered)to 15 as SQL keys are pressed.
will display at top of page and on RFD (fig. 3-
1).  This  f requency  wi l l  replace  manual7. If desired frequency is displayed, HF is set.
frequency listed on HF FREQ page (fig. 3-23)
and KYBD will return to HF Control page (fig.

8. If desired frequency is not displayed but is 3-24). The HF radio is now set for operation.
stored in memory, go to step 10.

9. If desired frequency is not stored in memory 3 - 4 2 . E N T E R I N G  A  F R E Q U E N C Y  I N T O
or channel number is not known, go to step M E M O R Y  O R  C H A N G I N G  A  S T O R E D11.

FREQUENCY   HF   SIMPLEX (CHANNELS 02
THROUGH 04).NOTE

1. COMM key (or DSPL SEL switch)   Press.• Channel number must be known to call up COMM page (fig. 3-7) will display.
a stored frequency. Channel numbers and
frequencies are listed on HF FREQ page.

2. Radio   Select HF by pressing radio select
• Manual  f requencies  and  channels  01 switch on pilot collective control head (fig. 3-

through  04  are  dedicated  to  s implex 3) to position 4 or rotating transmit  select
operation (single frequency for transmit switch on the CSC panel (fig. 3-2) to position
and receive). Channels 05 through 09 are 4. Arrow on COMM page will move to HF line.
ded i ca ted  to  ha l f  dup lex  ope ra t i on
(separate  f requency  for  t ransmit  and

3. HF key   Press. HF FREQ page (fig. 3-23)receive).
will display.

10. CHAN switch   Press  up  or  down  unt i l
desired channel  is  displayed at  top of  HF 4. NEW XMIT key   Press. Cursor will display
Con t ro l  page .  ADV  HF  RADIO  TUNE next to first unused channel or channel 05 if
message will  display at  bottom of display all channels are used. Keyboard is activated.
whi le  radio  is  tuning.  Channel  number,
frequency, and address code, if  used, will

5. CURSOR keys   Press as required to movedisplay at top of page and on RFD. HF radio
cursor to desired channel.is now set for operation. Steps 11 through 13

may be disregarded.

6. Frequency desired   Enter on MFK, pressing
first two digits, decimal, and last four digits.11. KYBD key   Press.  Cursor  wi l l  replace

KYBD. Frequency will  display in XMIT and RECV
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7. ENTER key   Press.  New frequency  is
columns as it  is  entered. Verify frequency entered into memory.
displayed is correct.

8. SELADR XMIT  key   Press  to  act ivate
NOTE keyboard for entering selective address code,

transmit. Cursor will display to the right of
It is not necessary to enter a zero (0) before frequency.
the first two digits. Also, system will assume
zeros for digits after decimal point if nothing 9. Selective address code, transmit   Enter on
is entered. MFK. Code will display in XMIT column to the

right of frequency.
7. ENTER key   Press.  New frequency  is

entered into memory. NOTE

8. To enter additional simplex frequencies into Valid address codes consist  of  any four
HF memory, repeat steps 5 through 7. letters between A and M in any order. No

letter may be used twice.

3 - 4 3 . E N T E R I N G  A  F R E Q U E N C Y  I N T O
10. NEW RECV key   Press. Cursor will move to

M E M O R Y  O R  C H A N G I N G  A  S T O R E D RECV column. Keyboard is activated to enter
F R E Q U E N C Y   H F   H A L F  D U P L E X receiving frequency.
(CHANNELS 05 THROUGH 09).

11. RECV frequency desired   Enter on MFK,
1. COMM key (or DSPL SEL switch)   Press. pressing first two digits, decimal, and last four

COMM page (fig. 3-7) will display. digits. Frequency will display in RECV column
as it is typed.

2. Radio   Select HF by pressing radio select
switch on pilot collective control head (fig. 3- NOTE
3) to position 4 or rotating transmit  select
switch on the CSC panel (fig. 3-2) to position It is not necessary to enter a zero (0) before
4. Arrow on COMM page will move to HF line. the first two digits. Also, system will assume

zeros for digits after decimal point if nothing
is entered.3. HF key   Press to display HF FREQ page

(fig. 3-23).
12. ENTER key   Press.  New frequency  is

entered into memory.4. NEW XMIT key   Press. Cursor will display
next to first unused channel or channel 05 if
all channels are used. Keyboard is activated 13. SELADR RECV key   Press  to  act ivate
to enter transmitting frequency. keyboard for entering selective address code,

receive.  Cursor will  display to the right  of
receiver frequency.5. CURSOR keys   Press as required to move

cursor to desired channel.
14. Selective address code, receive   Enter on

MFK. Code will display in RECV column to6. XMIT frequency desired   Enter on MFK,
the right of receive frequency.pressing first two digits, decimal point, and

last four digits. Frequency will display in XMIT
column as it is typed. NOTE

Valid address codes consist  of  any fourNOTE
letters between A and M in any order. No
letter may be used twice.It is not necessary to enter a zero (0) before

the first two digits. Also, system will assume
zeros for digits after decimal point if nothing 15. SCAN ADD and SCAN DEL key   Press as
is entered. required  to  add  or  delete  receiver  scan

function to that frequency. S will display or be
removed from the left of channel number.
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16. SEL  ADD  key   P ress  as  requ i red  to manual frequency. Manual frequency entered
overr ide  (OFF)  or  in i t iate  (ON)  use  of is now set for transmitting and receiving.
selective address function. ON and OFF will
alternate next to SEL ADD key each time key

3-45. SETTING KY-75 FOR USE WITH HFis pressed.
RADIO.

NOTE
1. COMM key (or DSPL SEL switch)   Press.

COMM page (fig. 3-7) will display.Once SEL ADD mode has been entered and
the  radio  keyed,  the  mode  cannot  be

2. COMSEC key   Press. COMSEC page (fig.reentered  unt i l  another  radio  command
3-22) will display.(channel  up/down, scan, tune) has been

given.
3. Radio   Select HF by placing radio select

switch on pilot collective control head (fig. 3-
3 - 4 4 . C H A N G I N G  F R E Q U E N C Y  U S I N G 3) to position 4 or rotating transmit selector
MANUAL FREQUENCY ENTRY,  RFD,  AND switch on the CSC panel (fig. 3-2) to position

4. HF will display at lower center of screen.REMOTE CONTROL HF.

NOTENOTE

For  HF  operat ions,  use  keys  under  HFThe transmit select switch on the CSC must
heading in lower left and lower right portionsbe in RMT before remote selection of RFD
of the MFD screen.displays.

4. FILL  SEL  key   Press  unt i l  desired  f i l l1. Radio   Select HF by placing radio select
number displays in box. Fill  number willswitch on pilot collective control head (fig. 3-
alternate between 1, 2, and 3 each time key3) to position 4, or rotating transmit selector
is pressed.switch on the CSC panel (fig. 3-2) to position

4. Arrow pointing to crewmember tuning HF
5. SIGNAL key   Press as required. Mode willradio will move to HF line on RFD (fig. 3-1).

alternate between SIGNAL OFF and SIGNAL
ON each time key is pressed, HF is now set2. CHAN switch   Press up or down until M is
t o  b e  p u t  i n  c i p h e r  m o d e  f o r  s e c u r edisplayed in channel block of RFD. M4 (last
operations.manual frequency entered) will be displayed

for HF.

3. CHAN switch   Press to KYBD position.
MFK is activated to enter new frequency into
HF.

4. Frequency number   Enter on MFK, pressing
first two digits, decimal point and last four
digits. Frequency will display on RFD as it is
typed.

NOTE

It is not necessary to enter a zero (0) before
the first two digits. Also, system will assume
zeros for digits after decimal point if nothing
is entered.

5. ENTER key   Press. Frequency selected will
be manually tuned into HF replacing previous
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SECTION III. NAVIGATION

M S L  w i t h  t h e  a c c u r a c y  r e q u i r e d  b y  m i s s i o n3-46. NAVIGATION SYSTEM.
requirements when range, bearing, and declination to

This section provides information on the Embedded target is provided to the navigation subsystem from
Global Positioning System/Inertial Navigation System MMS.
(EGI). The navigation system provides the navigation
modes ,  f unc t i ons ,  and  d i sp lays .  Nav iga t i on  i s
performed through the CDS using the EGI,  radar 3 - 5 1 . K N O W N  L A N D M A R K  P O S I T I O N
altimeter, and the laser range finder/designator (LRF/

UPDATING.D). Navigation information is displayed on the two
MFDs through the various display modes. An important

Provides the capability  of  updating the helicopterfunction of the navigation system is the capability of
pos i t i on  and  a l t i t ude  w i th  range ,  bea r i ng ,  andstoring waypoint and target information for making flight
declination to a known landmark or prestored waypointplan routes and capability of changing these routes as
provided by the MMS or by direct observation.a mission may change.

3 - 4 7 . N A V I G A T I O N  S U B S Y S T E M 3-52. SYSTEM ALIGNMENT CAPABILITIES.
FUNCTIONS.

Provides the capability  of  alignment on the ground
using automatic GPS alignment, manual data entry or

3-48. ENROUTE NAVIGATION. stored waypoint data. A stored heading alignment may
be accomplished, providing the aircraft has not been

Provides point-to-point guidance from helicopter takeoff
moved from its position and orientation at  the last

to destination using information provided by the data
previous time of system shutdown. It also provides the

bus which consists of the following:
capabilities of  airborne and shipboard alignment.
Al ignment  modes  may  be  selected  and  executed

a. Aircraft heading, attitude, and position. manually.

b. Bearing and range to selected destinations
and navigational waypoints. 3-53. EGI SYSTEM DESCRIPTION.

c. Aircraf t  ground  track  and  groundspeed T h e  E G I  i s  l o c a t e d  i n  t h e  l e f t - s i d e  a v i o n i c s
indicated in kilometers per hour or nautical compartment and is hard mounted to the helicopter.
miles per hour if in LAT/LON. The EGI is a self-contained, all-attitude navigation

system that provides outputs of  linear and angular
d. Drift  corrected steering data to selected acceleration,  linear and angular velocity,  position,

waypoints. attitude (roll, pitch, and platform azimuth), magnetic
and true heading, altitude, body angular rates, time

e. Aircraft angular velocities. t ags ,  and  Un ive rsa l  T ime  Coord ina ted  (UTC)
synchronized time. The EGI receives power from the 28
Vdc power assured bus. Circuit protection is provided

3-49. POSITION FIXING. by a circuit breaker located on the aft overhead console
circuit breaker panel (see figure 2-8).Accurately provides the helicopter present position in

Military Grid Reference System (MGRS) coordinates
The main functional components of the EGI are theand latitude/longitude coordinates,  and altitude in
System Processor Module, the Inertial Measurementmeters and feet above mean sea level (MSL).
Module, the Embedded GPS Receiver Module, and the
Power Supply Module. Navigational data, GPS satellite
system ephemeris and almanac data,  and system3-50. TARGET LOCATION, ALTITUDE, AND
security data are stored in non-volatile memory (NVM).BEARING.
NVM  i s  p rov ided  a  keep -a l i ve  vo l t age  f rom  a
replaceable battery located in the battery compartmentProvides target location in latitude and longitude or
on the front of the EGI.MGRS coordinates and altitude in meters or feet above
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MANUAL align is user selectable both during and after3-54. INITIAL PAGE 1.
the AUTO align process, and will execute a standard,

The INITIAL PAGE 1 (fig. 3-25) displays on the MFD 4-minute alignment using data entered by the user at
whenever power is applied to the CDS during start or the  POS,  DATUM,  and  ELEV keys.  Al ignment  is
when INIT button on pilot (fig. 2-6) or CPG auxiliary indicated by the boxed text MANUAL to the left of R-1
panel  ( f ig.  2-7)  is  pressed.  Navigat ion  system and appearance of the text GC ALIGN or IF ALIGN at
alignment, control, and mode of operation are accessed the bottom center of the NAV ALIGN page. Completion
by pressing the NAV ALIGN key to call up the NAV of alignment is indicated by disappearance of both the
ALIGN page.  Al l  warning,  caut ion,  and  advisory box around the text MANUAL and the text at the bottom
messages are active with all navigation displays. center of the NAV ALIGN page.

FAST align is user selectable during the AUTO align
3-55. NAV ALIGN PAGE (UTM). process and will execute a 30-second alignment to the

most recently stored aircraft position, provided that the
The NAV ALIGN page (UTM) (fig. 3-26 and fig. 3-27) is aircraf t  has  not  been  moved  from that  posi t ion.
called up from the INITIAL PAGE 1. This page is used Alignment is indicated by the boxed text FAST to the
to control and align the navigation system. The NAV left of R-2 and appearance of the text SH ALIGN at the
ALIGN page UTM is used when eight-digit  MGRS bottom center of the NAV ALIGN page. The required
coordinates are to be used for alignment. This mode aircraft position is stored immediately prior to aircraft
allows entry of  present position grid coordinates, shutdown (from ground idle)  by inputting the MFD
datum, and elevation in meters. Allowance for entry of displayed present position into the POS field on the
ships magnetic heading (required ONLY for SHIP NAV ALIGN page and selecting MANUAL align.
ALGN) is also provided. Three methods of alignment
may be chosen: MANUAL, FAST, and SHIP ALGN. SHIP ALGN is also user selectable both during and
AUTO align is automatically selected by the system after the AUTO align process and is intended to allow
upon power up and will execute a standard, 4-minute for system alignment when engaged in shipboard
alignment. The automatic alignment mode is indicated operations. The magnetic heading of the vessel is input
by the boxed text  AUTO to the left  of  R-1 and the in the MAG HDG field on the MFD, and then the SHIP
presence of  the text  GC ALIGN or IF ALIGN at the ALGN key is pressed (SHIP ALGN will  not  function
bottom center of the NAV ALIGN page (no position data without a vessel magnetic heading value). The system
is displayed on the NAV ALIGN page during an AUTO will enter the SHIP ALGN mode, as indicated by the
align process). Completion of alignment is indicated by appearance of the text IF ALIGN at the bottom center
disappearance of both the box around the text AUTO of the NAV ALIGN page. Completion of alignment is
and the text at the bottom center of the NAV ALIGN indicated by disappearance of the text at the bottom
page. center of the NAV ALIGN page.
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PAGE 2 2
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MISSION
00:00:28
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1

INITIAL PAGE 1

FADEC MONITORR

RADALT TEST

HOG
ON   OFF

(CDS4)

(CPG MFD ONLY)

(CDS4)

406075-1612
J2995

TAIL NO 94-00158

CONTROL/INDICATOR FUNCTION

1. Clock timer key Calls up CLOCK TIMER page. Selected source (ZULU, MISSION, LOCAL,
or TIMER1) is displayed above time data.

2. PAGE 2 key Calls up INITIAL PAGE 2.

3. HSD key Calls up Horizontal Situation Display (HSD) page.

4. NOTEBOOK key Calls up NOTEBOOK page if data transfer module/map data unit (DTM/
MDU) is installed.

5. NAV ALIGN key Calls up navigation system alignment (NAV ALIGN) page.

Figure 3-25.  INITIAL PAGE 1
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LAT/LONGUTM

8
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MAG HDG 135

POS 14S-AB-2121-3791

SHIP ALGN

CONTROL/INDICATOR FUNCTION

1. AUTO/MANUAL key Activates a manually initiated, 4-minute alignment. “AUTO” is boxed during
normal system start-up.

2. FAST key Activates fast align mode using stored heading from last mission or defaults
to standard 4-minute alignment.

3. SHIP ALGN key Activates shipboard alignment based on ships magnetic heading.

4. UTM LAT/LONG key Toggles between UTM and LAT/LONG with the active mode boxed. When
changing between UTM and LAT/LONG, inaccurate navigation data may be
displayed. To correct problem, verify the correct DATUM entry was made on
NAV ALIGN page. If problem still exists, from HSD page cycle NEXT WPT/
LAST WPT.

5. ELEV key Activates keyboard to accept entry of elevation of present position in meters.
Elevation in feet may be entered by entering an F after the elevation.

Figure 3-26.  (CDS2) NAV ALIGN Page-UTM (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

6. DATUM key Activates keyboard to accept entry of local map datum code, or datum last
entered will be displayed. These datums are located in the legend area at
the bottom of tactical maps. Refer to Table 3-3 for world datum locations.

7. MAG HDG key Activates keyboard to accept entry of ships magnetic heading in degrees.

8. POS key Activates keyboard to accept entry of present position coordinates. A WPT/
TGT ID may be entered in lieu of position data. The WPT/TGT position data
will automatically be used. NAV ALIGN data from the DTS will also be used
during mission loading.

Figure 3-26.  (CDS2) NAV ALIGN Page-UTM (Sheet 2 of 2)
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IFA  GO /NOGO
 
SA /AS
 
KEY VERIFIED   3

10(CDS4)

CONTROL/INDICATOR FUNCTION

1. AUTO/MANUAL key Activates a manually initiated, 4-minute alignment. “AUTO” is boxed during
normal system start-up.

2. FAST key Activates fast align mode using stored heading from last mission or defaults
to standard 4-minute alignment.

3. NAV MODE key Calls up NAV MODE SELECT page to allow for the change of the EGI mode
of operation. Displays currently selected mode (GPS/INS, GPS, INS, TAC
HSI, or TAC MAP).

4. SHIP ALGN key Activates shipboard alignment based on ships magnetic heading.

5. UTM LAT/LONG key Toggles between UTM and LAT/LONG with the active mode boxed. When
changing between UTM and LAT/LONG, inaccurate navigation data may be
displayed. To correct problem, verify the correct DATUM entry was made on
NAV ALIGN page. If problem still exists, from HSD page cycle NEXT WPT/
LAST WPT.

Figure 3-27.  NAV ALIGN Page-UTM (Sheet 1 of 3)
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 (Cont)

CONTROL/INDICATOR FUNCTION

6. DATUM/SPHEROID key Activates keyboard to accept entry of local map datum code, or datum last
entered will be displayed. These datums are located in the legend area at
the bottom of tactical maps. Refer to Table 3-2 for world datum locations.
After datum is entered the spheroid will automatically be displayed on the
pilots MFD.

7. ELEV key Activates keyboard to accept entry of elevation of present position in meters.
Elevation in feet may be entered by entering an F after the elevation.

8. MAG HDG key Activates keyboard to accept entry of ships magnetic heading in degrees.

9. POS key Activates keyboard to accept entry of present position coordinates. A WPT/
TGT ID may be entered in lieu of position data. The WPT/TGT position data
will automatically be used. NAV ALIGN data from the DTS will also be used
during mission loading.

(CDS4)

10. GPS SAT DATA Display GPS satellite data is displayed in the box in the center of the page. The box
contains five lines of data that display the following:

Line 1 Displays GPS SAT DATA.

Line 2 Displays the number of satellites being tracked and the quality of the signal.
It consists of the following line of text:

SATS  X  AAA

a. X indicates the total number of satellites being tracked that are either in
State 3 or State 5. States 3 and 5 are defined as follows:

(1) State 3: Unclear signal from manmade or natural disruption. Lock on
code but no carrier signal.

(2) State 5: Clear signal. Lock on code and carrier signal.

b. The character string AAA is one of the following:

(1) Advisory is false.

(2) DEGRADED - At least one satellite in State 3 is being tracked and
the GPS FAIL advisory is false.

(3) Fail advisory is false.

c. If the GPS FAIL advisory is true, line 2 will only display text SATS.

Line 3 Displays text IFA GO/NOGO.

a. GO is boxed if the EGI is in the alignment mode, GPS FAIL is false,
and the SATS status (Line 2) is CLR.

b. NOGO is boxed if the EGI is in the alignment mode, GPS FAIL is false,
and the SATS status (Line 2) is DEGRADED.

c. GO/NOGO is blanked if GPS FAIL advisory is true.

d. Text line is blanked if/when alignment is complete.

Figure 3-27.  NAV ALIGN Page-UTM (Sheet 2 of 3)
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CONTROL/INDICATOR FUNCTION

Line 4 Displays text SA/AS.

a. SA is boxed if the SATS status is CLR, EGI is not operating in the ALL
Y Code mode, and the GPS FAIL advisory is false.

b. AS is boxed if the SATS status is either DEGRADED or blank, EGI is
operating in the ALL Y Code mode, and GPS FAIL advisory is false.

c. SA/AS is boxed if the SATS status is CLR, EGI is operating in the ALL
Y Code mode, and GPS FAIL is false.

d. Nothing will be boxed if the SATS status is DEGRADED or blank, EGI
is not operating in the ALL Y Code mode, and GPS FAIL is true.

Line 5 Displays status for the key mode. Text consists of a status message and a
single number to the right of the status message. This number indicates the
number of key mode status messages that are true. If more than one key
mode status message is true, the messages will be displayed in a rotary
mode and each message will be displayed for 3 seconds. The following
messages may be displayed:

a. KEY VERIFIED. Daily key in use has been verified.

b. KEY UNVERIFIED. Daily key in use has not been verified.

c. KEY INVALID. Daily key in use is invalid.

d. FAILED KEY. Failed parity.

e. 2 HOUR ALERT. Current key expires in 2 hours or less.

f. GPS FAILED. GPS failed.

Figure 3-27.  NAV ALIGN Page-UTM (Sheet 3 of 3)
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If the helicopter leaves the ground (or the ships deck) required unless a new alignment position is
prior to completion of alignment, the system will enter desired.
the in-flight alignment mode, indicated by appearance

Set as follows:
of the text IF ALIGN at the bottom center of the NAV
ALIGN page. The in-flight alignment mode is designed

1. NAV ALIGN   Select.to get the helicopter in the air as quickly as possible
after system power up. SCAS may be engaged, and

2. UTM or LAT/LONG   Select as required.takeoff may be accomplished immediately after pitch,
rol l ,  and  heading  data  appear  on  the  VSD page.

3. POS   Enter,System alignment will be accomplished in the air.
or
LAT, LONG   Enter.NOTE

4. MAG HDG   Required for SHIP ALGN only.Shipboard  and  in- f l ight  a l ignments  are
dependent on the availability  of  accurate

5. DATUM   Enter (See Table 3-2).position information updates to the system
during the alignment process. Normally,

6. ELEV   Enter.GPS will provide this data. In the event that
GPS is unavailable, manual updates may be

7. MANUAL al ign   Select  and  press  asentered by the pilot on the HSD page.
desired.

3-56. NAV ALIGN PAGE (LAT/LONG). 8. FAST align   Select and press as desired.

The NAV ALIGN page (LAT/LONG) (fig. 3-28 and 3-29)
NOTEserves the same function as the NAV ALIGN page UTM

and is used when latitude and longitude are to be used
If FAST align is to be used, the aircrafts lastfor navigation. This mode allows entry of latitude north
present position must be stored immediatelyor  south  and  longi tude  east  or  west  in  degrees,
prior to shutdown from ground idle and theminutes, tenths, and hundredths, and elevation in feet.
a i rcraf t  must  not  be  moved  from thatWhen NAV ALIGN data is entered in LAT/LONG format,
position prior to the next system power up.data will not be retained in nonvolatile memory after

shutdown.
9. SHIP ALGN   As required.

3-57. NAV ALIGN PROCEDURES.

NOTE

The EGI will automatically begin a standard
4-minute  al ignment.  No  user  act ion  is
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Table 3-2. Horizontal reference datums

ID # Datum Title Spheroid
1 Adindan Clarke 1880
2 ARC 1950 Clarke 1880
3 Australian Geodetic 1984 Australian National
4 Bukit Rimpah Bessel
5 Camp Area Astro International
6 Djakarta Bessel
7 European 1950 International
8 Geodetic Datum 1949 International
9 Ghana WGS 84
10 Guam 1963 Clarke 1866
11 Gunung Segara Bessel
12 Gunung Serindung WGS 84
13 Herat North International
14 Hjorsey 1955 International
15 Hu-Tzu-Shan International
16 Indian Everest
17 Ireland 1965 Modified Airy
18 Kertau (Malayan Revised Triangulation) Modified Everest
19 Liberia 1964 Clarke 1880
21 Luzon Clarke 1866
22 Merchich Clarke 1880
23 Montjong Lowe WGS 84
24 Nigeria (Minna) Clarke 1880
25 North American 1927 (CONUS) Clarke 1866
26 North American (Alaska and Canada) Clarke 1866
27 Old Hawaiian, Maui International
28 Old Hawaiian, Oahu International
29 Old Hawaiian, Kauai International
30 Ordnance Survey of Great Britain 1936 Airy
31 Qornoq International
32 Sierra Leone WGS 84
33 South American (Provisional 1956) International
34 South American (Corrego Alegre) International
35 South American (Campo Inchauspe) International
36 South American (Chua Astro) International
37 South American (Yacare) International
38 Tananrive Observatory 1925 International
39 Timbalai Bessel
40 Tokyo Bessel
41 Voirol WGS 84
42 Special Datum, Indian Special Everest
43 Special Datum, Luzon Special Clarke 1866
44 Special Datum, Tokyo Special Bessel
45 Special Datum, WGS84 Special WGS 84
46 WGS 72 WGS 72
47 WGS 84 WGS 84

(TABLE I.D. 911465)
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MAG HDG 135

ELEV 2208 F

LONG E179° 35.12

406075-1525-3
J0860

SHIP ALGN

CONTROL/INDICATOR FUNCTION

1. AUTO/MANUAL key Activates a manually initiated, 4-minute alignment. “AUTO” is boxed during
normal system start-up.

2. FAST key Activates fast align mode using stored heading from last mission or defaults
to standard 4-minute alignment.

3. SHIP ALGN key Activates shipboard alignment based on ships magnetic heading.

4. UTM LAT/LONG key Toggles between UTM and LAT/LONG with the active mode boxed. When
changing between UTM and LAT/LONG, inaccurate navigation data may be
displayed. To correct problem, verify the correct DATUM entry was made on
NAV ALIGN page. If problem still exists, from HSD page cycle NEXT WPT/
LAST WPT.

5. ELEV key Activates keyboard to accept entry of elevation of present position in meters.
Elevation in meters may be entered by entering an M.

6. MAG HDG key Activates keyboard to accept entry of ships magnetic heading in degrees.

Figure 3-28. (CDS2) NAV ALIGN Page-LAT/LONG (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. LONG key Activates keyboard to accept entry of longitude of present position in
degrees, minutes, and hundredths of minutes; east or west.

8. LAT key Activates keyboard to accept entry of latitude of present position in degrees,
minutes, and hundredths of minutes; north or south.

Figure 3-28. (CDS2) NAV ALIGN Page-LAT/LONG (Sheet 2 of 2)
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(CDS4) 11

406075-1525-4
J2995

CONTROL/INDICATOR FUNCTION

1. AUTO/MANUAL key Activates a manually initiated, 4-minute alignment. “AUTO” is boxed during
normal system start-up.

2. FAST key Activates fast align mode using stored heading from last mission or defaults
to standard 4-minute alignment.

3. NAV MODE key Calls up NAV MODE SELECT page to allow for the change of the EGI mode
of operation. Displays currently selected mode (GPS/INS, GPS, INS).

4. SHIP ALGN key Activates shipboard alignment based on ships magnetic heading.

5. UTM LAT/LONG key Toggles between UTM and LAT/LONG with the active mode boxed. When
changing between UTM and LAT/LONG, inaccurate navigation data may be
displayed. To correct problem, verify the correct DATUM entry was made on
NAV ALIGN page. If problem still exists, from HSD page cycle NEXT WPT/
LAST WPT.

Figure 3-29.  NAV ALIGN Page-LAT/LONG (Sheet 1 of 3)
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CONTROL/INDICATOR FUNCTION

6. DATUM/SPHEROID key Activates keyboard to accept entry of local map datum code, or datum last
entered will be displayed. These datums are located in the legend area at
the bottom of tactical maps. Refer to Table 3-3 for world datum locations.
After datum is entered the spheroid will automatically be displayed on the
pilot MFD.

7. ELEV key Activates keyboard to accept entry of elevation of present position in meters.
Elevation in meters may be entered by entering an M.

8. MAG HDG key Activates keyboard to accept entry of ships magnetic heading in degrees.

9. LONG key Activates keyboard to accept entry of longitude of present position in
degrees, minutes, and hundredths of minutes; east or west.

10. LAT key Activates keyboard to accept entry of latitude of present position in degrees,
minutes, and hundredths of minutes; north or south.

(CDS4)

11. GPS SAT DATA Display GPS satellite data is displayed in the box in the center of the page. The box
contains five lines of data that display the following:

Line 1 Displays GPS SAT DATA.

Line 2 Displays the number of satellites being tracked and the quality of the signal.
It consists of the following line of text:

SATS  X  AAA

a. X indicates the total number of satellites being tracked that are either in
State 3 or State 5. States 3 and 5 are defined as follows:

(1) State 3: Unclear signal from manmade or natural disruption. Lock on
code but no carrier signal.

(2) State 5: Clear signal. Lock on code and carrier signal.

b. The character string AAA is one of the following:

(1) Advisory is false.

(2) DEGRADED - At least one satellite in State 3 is being tracked and
the GPS FAIL advisory is false.

(3) Fail advisory is false.

c. If the GPS FAIL advisory is true, line 2 will only display text SATS.

Line 3 Displays text IFA GO/NOGO.

a. GO is boxed if the EGI is in the alignment mode, GPS FAIL is false,
and the SATS status (Line 2) is CLR.

b. NOGO is boxed if the EGI is in the alignment mode, GPS FAIL is false,
and the SATS status (Line 2) is DEGRADED.

c. GO/NOGO is blanked if GPS FAIL advisory is true.

d. Text line is blanked if/when alignment is complete.

Figure 3-29.  NAV ALIGN Page-LAT/LONG (Sheet 2 of 3)

3-59



TM 1-1520-248-10

 (Cont)

CONTROL/INDICATOR FUNCTION

Line 4 Displays text SA/AS.

a. SA is boxed if the SATS status is CLR, EGI is not operating in the ALL
Y Code mode, and the GPS FAIL advisory is false.

b. AS is boxed if the SATS status is either DEGRADED or blank, EGI is
operating in the ALL Y Code mode, and GPS FAIL advisory is false.

c. SA/AS is boxed if the SATS status is CLR, EGI is operating in the ALL
Y Code mode, and GPS FAIL is false.

d. Nothing will be boxed if the SATS status is DEGRADED or blank, EGI
is not operating in the ALL Y Code mode, and GPS FAIL is true.

Line 5 Displays status for the key mode. Text consists of a status message and a
single number to the right of the status message. This number indicates the
number of key mode status messages that are true. If more than one key
mode status message is true, the messages will be displayed in a rotary
mode and each message will be displayed for 3 seconds. The following
messages may be displayed:

a. KEY VERIFIED. Daily key in use has been verified.

b. KEY UNVERIFIED. Daily key in use has not been verified.

c. KEY INVALID. Daily key in use is invalid.

d. FAILED KEY. Failed parity.

e. 2 HOUR ALERT. Current key expires in 2 hours or less.

f. GPS FAILED. GPS failed.

Figure 3-29.  NAV ALIGN Page-LAT/LONG (Sheet 3 of 3)

or3-58. CLOCK TIMER PAGE.
Enter letter “O”  followed by a positive or

The CLOCK TIMER page (fig. 3-30) allows the operator negative offset in hours to ZULU (label will
to select the appropriate time display for the mission. change from MISSION to LOCAL).  If  valid
The  operator  may  choose  to  display  ZULU t ime offset is entered, the operator will no longer
provided by the GPS, MISSION time, LOCAL time or a be allowed to enter MISSION time.
count down timer. TIMER1 causes an advisory when its
time has counted down to zero. ALARM1 causes an
advisory when MISSION/LOCAL time matches alarm 3-60. SETTING TIMER 1.
time.

1. TIMER1 key   Press.

3-59. SETTING MISSION TIME OR LOCAL
2. MFK   Enter a meaningful advisory messageTIME.

to the timer label and press ENTER.
Set as follows:

3. MFK   Enter time in minutes and seconds to
count down to.1. MISSION key   Press.

2. MFK   Enter a valid time (defaults to 4. ENTER key   Press to start  timer.  Press
00:00:00) again to stop timer.
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2. MFK   Enter a meaningful advisory message3-61. SELECTING TIME DISPLAY.
for ALARM1.

1. SELECT up key   Press to move selection 3. MFK   Enter time for alarm to be initiated.
box up.

4. ENTER key   Press to turn alarm on. Press
again to turn alarm off.2. SELECT  down  key   P ress  t o  move

selection box down.

3. Boxed label   ZULU, MISSION/LOCAL, or
TIMER1 will be displayed on INITIAL PAGE
1.

3-62. SETTING ALARM 1.

1. ALARM1 key   Press.
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CONTROL/INDICATOR FUNCTION

1. DATE Displays Julian date acquired from GPS.

2. ALARM1 Settable alarm clock function used with MISSION/LOCAL time.

3. NAV ALIGN key Calls up the NAV ALIGN page.

4. SELECT Causes ZULU, MISSION/LOCAL, or TIMER1 to be displayed on INITIAL
PAGE 1.

5. TIMER1 Count down timer.

6. MISSION key Allows entry of a mission time to be used as a count up time. Entering an
offset to ZULU causes label to change to LOCAL, with local time
displayed.

7. ZULU Displays ZULU time acquired from GPS.
8. (CDS4) The EGI provides the TIME FOM display at R-3. TIME FOM is display-

TIME FOM only and cannot be entered by the operator. If EGI not operational,
display at R-3 is blank.

Figure 3-30.  CLOCK TIMER Page
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PREPOINT key on the right  side of  the3-63. WAYPOINT (WPT) LIST PAGE.
MFD.  Th i s  ac t i on  w i l l  cause  the  tex t

The waypoint (WPT) LIST page (fig. 3-31) is actually PREPOINT to be unboxed, and then the
six separate pages that serve as a directory of the 30 waypoint is stored as normal.
navigation waypoints and 30 targets that can be stored
in memory. Each page displays the present position
and ten waypoints. Each successive page is called up 3-65. NEW WAYPOINT LAT/LON PAGE.
using the NEXT PAGE key (R-3). Each waypoint line
has an alphanumeric identifier of up to four characters,

The NEW WAYPOINT LAT/LON page (fig. 3-33) servesthe coordinates, and the elevation of the waypoint. The
the same functions as the NEW WAYPOINT UTM page.present position of the helicopter is constantly being
This  page  is  used  when  lat i tude  and  longi tudeupdated and displayed on the triple zero line of each
coordinates are used in navigation,  and allows allWPT LIST page. Any changes to this waypoint list are
waypoint information to be entered in LAT/LON terms.made through the NEW WAYPOINT pages.

NOTE
3-66. FLIGHT PLAN PAGE.

A seventh WPT LIST page is accessible (CDS2) The FLIGHT PLAN page (fig. 3-34) is used to
only when a TACAN radio is installed, and assemble and display a list of waypoints that make up
displays 10 TACAN stations in a manner the flight plan route displayed on the HSD page. This
similar to the other six pages. page can be called up from any other page by pressing

the HSD key two times. If the HSD page is displayed,
pressing the FPLN key once will call up the FLIGHT

3-64. NEW WAYPOINT UTM PAGE. PLAN page. This page may also be called up by
pressing the FPLN key on the right side of the WPT

The NEW WAYPOINT UTM page (fig. 3-32) is called up
LIST or BFLD page. Up to 20 legs may be stored on a

to enter data on the WPT LIST page. It can be called
flight plan route. Using the various keys of this page

up through the FLIGHT PLAN, BFLD LIST, or WPT
and the MFK, waypoints may be added to the end of a

LIST page when UTM has been selected. This page
f l ight  p lan,  inserted  between  exist ing  waypoints,

a l l ows  the  en t r y  o f  t he  waypo in t  des igna to r ,
changed, or deleted.

coordinates,  and elevation through the MFD. Each
waypoint  entered  may  be  selected  as  a  prepoint

 The FLIGHT PLAN page (fig.  3-34) is used tolocation (five maximum) by pressing the PREPOINT
assemble and display a list of waypoints that make upkey on the right side of the MFD. The text PREPOINT
the flight plan route displayed on the HSD page. Thisto the left of the PREPOINT key (R-3) will be boxed,
page can be called up from any other page by pressingindicating that the waypoint is also designated as a
the HSD key, the RMS key, and the FPLN key. If thePREPOINT location. As each waypoint is entered, the
HSD page is displayed, pressing the RMS key then thepage is cleared to accept the entry of the next waypoint
FPLN key will call up the FLIGHT PLAN page. Thisby pressing the STORE key on the lower right side of
page may also be called up by pressing the FPLN keythe MFD.
on the right side of the WPT LIST page. Up to 20 legs
may be stored on a flight plan route. Using the various

NOTE
keys of  this page and the MFK, waypoints may be
added to the end of  a flight  plan, inserted between
existing waypoints, changed, or deleted.If  the PREPOINT buffer is  full,  the text

PREPOINT will not box. If a new waypoint is
The entire flight plan may be deleted by pressing thedesired for designation as a PREPOINT
DEL FPLN key. The DEL FPLN label will then flash.location, a previously designated waypoint
Pressing the DEL FPLN key again will clear the flightmust first be removed from the PREPOINT
plan from the display. Any changes of the flight planbuffer. This is accomplished by accessing
made  through  the  FLIGHT PLAN page  are  alsothe waypoint to be removed via the NEW
reflected on the HSD page.W A Y P O I N T  p a g e ,  a n d  p r e s s i n g  t h e
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CONTROL/INDICATOR FUNCTION

1. Waypoint identifiers One- to four-character identifier assigned to each waypoint or target.

2. Zone identifier Three-digit UTM zone identifier.

3. Coordinates Eight-digit coordinates of location of waypoints entered.

4. Elevation Elevation of waypoints shown in feet for LAT/LONG and meters for UTM.
Elevation must be entered for waypoints where prepoint MMS or offset
navigation updates modes are to be used.

5. MAG VAR Magnetic variation for present position.

Figure 3-31.  Waypoint (WPT) LIST Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. DEL WPT key Causes cursor to display allowing data entry.

WPT Data entered:

1-60 Deletes WPT/TGT

WPT/TGT ID Deletes WPT/TGT

TGT Deletes all TGTs

WPT Deletes all WPTs

ALL Deletes all WPTs/TGTs

7. PREV PAGE key Causes previous WPT LIST page to display.

8. NEXT PAGE key Causes next WPT LIST page to display.

9. FPLN key Causes FLIGHT PLAN page to display.

10. NEW WPT key Causes NEW WAYPOINT page to display.

Figure 3-31.  Waypoint (WPT) LIST Page (Sheet 2 of 2)

label will then flash. Pressing the DEL LIST key again3-67. BATTLEFIELD GRAPHICS LIST PAGE.
will clear the battlefield graphics list from the display.
After the initial activation of the DEL LIST key (whileThe BATTLEFIELD GRAPHICS LIST page (fig. 3-35)
the  label  is  f lashing),  recovery  can  be  made  bycan be called up from the FLIGHT PLAN page (fig. 3-
pressing any other key. Any changes of the battlefield

34) by pressing the BFLD LIST key. Using the various
g raph i cs  l i s t  made  th rough  the  BATTLEFIELD

keys of this page and the MFK, up to 40 waypoints GRAPHICS LIST page are also reflected on the HSD
(including blanks) may be added to the battlefield page.
graphics list,  inserted between existing waypoints,
changed, or deleted.

The BATTLEFIELD GRAPHICS LIST page may be
deleted by pressing the DEL LIST key. The DEL LIST
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CONTROL/INDICATOR FUNCTION

1. WPT LIST key Calls up WPT LIST page.

2. PREPOINT key Pressing boxes legend and designates waypoint as one of five preselected
prepoint locations. Press again to unbox legend.

3. STORE key Stores new waypoint in waypoint list.

4. ELEV key Activates MFK to accept entry of elevation of waypoint in meters. Elevation
in feet may be entered by entering an F after the elevation.

5. POS key Activates MFK for entry of waypoint coordinates.

6. WPT DES key Activates MFK to accept entry of identifier if one other than the automatic fill
is desired.

Figure 3-32.  NEW WAYPOINT UTM Page
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CONTROL/INDICATOR FUNCTION

1. LAT key Activates MFK to enter new latitude coordinates in degrees, minutes, and
hundredths of minutes.

2. LON key Activates MFK to enter new longitude coordinates in degrees, minutes, and
hundredths of minutes.

Figure 3-33.  NEW WAYPOINT LAT/LON Page
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CONTROL/INDICATOR FUNCTION

1. Waypoint identifiers One- to four-character identifiers of waypoints of flight plan in the order that
the route is to be flown. Box indicates the selected/current waypoint.

2. BFLD LIST key Selects BATTLEFIELD GRAPHICS LIST page.

3. WPT LIST key Calls up WPT LIST page.

4. DEL FPLN key Pressing key once will cause the DEL FPLN label to flash. Pressing the key
again will cause the flight plan to delete. After the initial activation of the
DEL FPLN key (while the label is flashing), recovery can be made and
termination of the DEL FPLN request can be made by pressing any other
key.

5. DEL LEG key Pressing key will delete leg of flight plan that is marked with cursor box.

6. NEW WPT key Calls up NEW WAYPOINT page.

Figure 3-34.  FLIGHT PLAN Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. Present position Continuously updated position shown in eight-digit UTM or LAT/LONG.

8. INS LEG key Activates MFD for entry of a waypoint from the waypoint list. The waypoint
will be inserted immediately after waypoint marked with cursor box.

9. CHG LEG key Activates MFK for entry of a waypoint from the waypoint list. Waypoint will
replace waypoint marked with cursor box.

10. LAST WPT/START Accesses the last waypoint. It causes the current waypoint to be
FPLN key decremented to the previous waypoint in the flight plan sequence. Once the

first flight plan leg has been accessed, START FPLN will display instead of
LAST WPT. The box enclosing the current waypoint is moved up to identify
the new current waypoint.

11. NEXT WPT/END FPLN Accesses the next waypoint. It causes the current waypoint to be
key incremented to the next waypoint in the flight plan sequence. Once the last

flight plan leg has been accessed, END FPLN will display instead of NEXT
WPT. The box enclosing the current waypoint is moved down to identify the
new current waypoint.

12. ADD LEG key Pressing key moves cursor box to the next available space below the last
waypoint in the flight plan.

Figure 3-34.  FLIGHT PLAN Page (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. FPLN key Calls up FLIGHT PLAN page.

2. WPT LIST key Calls up WPT LIST page.

3. DEL LIST key Pressing key once will cause the DEL LIST label to flash. Pressing the key
again will cause the battlefield graphics list to delete. After the initial
activation of the DEL LIST key (while the label is flashing), recovery can be
made and DEL LIST request can be terminated by pressing any other key.

4. DEL POINT key Pressing key will delete point of battlefield graphics list that is marked with
cursor box.

5. NEW WPT key Calls up NEW WAYPOINT page.

6. INS POINT key Activates MFD for entry of a waypoint from the waypoint list. The waypoint
will be inserted immediately after waypoint marked with cursor box.

Figure 3-35.  BATTLEFIELD GRAPHICS LIST (Sheet 1 of 2)

3-70



TM 1-1520-248-10

 (Cont)

CONTROL/INDICATOR FUNCTION

7. CHG POINT key Activates MFK for entry of a waypoint from the waypoint list. New waypoint
will replace waypoint marked with cursor box.

8. LAST POINT key Accesses the last waypoint. It causes the current waypoint to be
decremented to the previous waypoint in the battlefield graphics list
sequence. Once the last battlefield graphics list point has been accessed,
START LIST will display. The box enclosing the current waypoint is moved
down to identify the new current waypoint.

9. NEXT POINT key Accesses the next waypoint. It causes the current waypoint to be
incremented to the next waypoint in the battlefield graphics list sequence.
Once the last battlefield graphics list point has been accessed, END LIST
will display. The box enclosing the current waypoint is moved down to
identify the new current waypoint.

10. ADD POINT key Activates MFK to accept entry of waypoints coordinates.

Figure 3-35.  BATTLEFIELD GRAPHICS LIST (Sheet 2 of 2)

3-68. HORIZONTAL SITUATION DISPLAY 3-69. NAV MODE SELECT PAGE.
PAGE.

NOTE

The Horizontal Situation Display (HSD) page (fig. 3-36 • In the P(Y) ONLY mode, the GPS receiver
and fig. 3-37) is the basic page for navigation. It is within the EGI uses only the satellite
called up by pressing the HSD key at the bottom of any signals  f rom the  Precise  Posi t ioning
page or pressing the DSPL SEL switch on the pilot Service (PPS).
cyclic grip down one time. The HSD page displays a • When  the  P (Y )  ONLY  mode  i s  no t
compass  rose  that  represents  an  area  of  up  to selected, GPS navigates using military
approximately 48 kilometers (26 nautical miles) across. PPS signals  as  wel l  as  commercial

s i g n a l s  k n o w n  a s  t h e  S e l e c t i v eThe helicopter position is represented by a cross at the
Positioning Service (SPS).center of the display. The flight plan is displayed to

scale, positioned on the MFD relative to the position of (CDS2) The NAV Mode Select page (fig. 3-38) is called
the helicopter. Navigational information for the next up by pressing the NAV MODE key on the right side of

the HSD page. The purpose of this page is to changewaypoint to be flown to is displayed in the upper left
the  mode  of  operat ion.  One  of  three  modes  ofand right corners of the MFD. An open caret, on the
o p e r a t i o n  m a y  b e  s e l e c t e d  b y  p r e s s i n g  t h ecompass  rose,  points  to  the  bear ing  to  the  next
corresponding key. The three EGI solution sources that

waypoint in the flight plan. All navigational information may be selected are GPS/INS, GPS, or INS. The EGI
can refer to the last waypoint passed by pressing the can be commanded to accept P(Y) code only.
LAST WPT key. The NAV UPD key allows the crew to

 The NAV MODE SELECT page (fig. 3-39) is calledperiodically update the navigation system to correct for
up by pressing the NAV MODE key on the right side ofany errors that may have accumulated. The HSD page
the NAV ALIGN page. The purpose of this page is to

has four scales, 1:50,000, 1:100,000, 1:250,000, and
change the mode of operation. One of three modes of

1:500,000 that are alternately selected with the SCL o p e r a t i o n  m a y  b e  s e l e c t e d  b y  p r e s s i n g  t h e
SEL key. A map offset submode may be selected by corresponding key. The three EGI solution sources that
pressing the MAP OSET key on the right side of the may be selected are GPS/INS, GPS, or INS. The EGI
screen. can be commanded to accept P(Y) code only.
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CONTROL/INDICATOR FUNCTION

1. Waypoint distance Displays distance to waypoint listed. This waypoint can be the next waypoint in
the flight plan by pressing NEXT WPT key, the previous waypoint in the flight plan
by pressing LAST WPT, or a direct waypoint when it is entered.

2. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight.

3. Target waypoint Indicates any stored targets within the range of those waypoints entered as
waypoint 31 through 60.

4. Compass rose 360° scale that rotates to give helicopter heading at the top of the display. The
inside edge of the compass rose encircles the flight plan route according to
selected map scale.

5. Helicopter symbol Stationary cross at the center of the display that represents the helicopter position
relative to the flight plan route displayed.

Figure 3-36. (CDS2) Horizontal Situation Display (HSD) Page (Sheet 1 of 3)
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CONTROL/INDICATOR FUNCTION

6. Flight plan route Preselected waypoints connected by straight lines that represent flight plan
displayed to scale as it is listed on the FLIGHT PLAN page. Route moves in
relation to helicopter symbol.

7. Bearing caret Indicates magnetic bearing to the next waypoint in the flight plan.

8. Navigational data Optional display called up by pressing NAV DATA key which displays (KPH for
UTM and KTS for LAT/LONG), estimated time enroute (ETE) in minutes and
tenths for both modes, and crosstrack distance (XTK) in kilometers for UTM and
nautical miles for LAT/LONG.

9. NAV DATA key Calls up and deletes navigational data in upper right corner of display.

10. WPT LIST key Calls up WPT LIST page.

11. NAV MODE key Calls up NAV Mode Select page to allow for the change of the EGI mode of
operation. Displays currently selected mode (GPS/INS, GPS, INS).

12. MAP OSET key Calls up Map Offset page.

13. SCL SEL key Alternates display scales 1:50,000, 1:100,000, 1:250,000, or 1:500,000 each time
key is pressed.

14. Figure of merit The navigation figure of merit (FOM) displays in the lower right corner. The FOM
indicates to the operator the expected navigation system position accuracy. The
FOM is not displayed when the navigation system is declared invalid. The FOM
consists of a single digit, 1 through 9. 1 is best and 9 is worst.

15. Scale indication Indicates display scale that is presently displayed. Scale is changed with SCL
SEL key.

16. FPLN key Calls up FLIGHT PLAN page to display.

17. Present position Indicates present position of the helicopter in UTM or LAT/LONG coordinates. Not
displayed if EGI is in an alignment.

18. PP key Calls up or deletes display of present position coordinates.

19. NAV UPD key Pressing key redefines NAV UPD and PP keys as UPD MARK and STORE POS
respectively. See callouts 20 thru 27 for paging sequence to navigational updating
and store position modes.

20. LAST WPT key Accesses the last waypoint. It causes the current waypoint to be decremented to
the previous waypoint in the flight plan sequence. The box enclosing the current
waypoint is moved up to identify the new current waypoint on the FLIGHT PLAN
page.

Figure 3-36. (CDS2) Horizontal Situation Display (HSD) Page (Sheet 2 of 3)
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CONTROL/INDICATOR FUNCTION

21. NEXT WPT key Accesses the next waypoint. It causes the current waypoint to be incremented to
the next waypoint in the flight plan sequence. The box enclosing the current
waypoint is moved down to identify the new current waypoint on the FLIGHT
PLAN page.

22. DIR WPT key Calls up NEW WAYPOINT page to enter a direct waypoint for a new destination
enroute while maintaining current flight plan in memory.

23. UPD MARK key Displays after NAV UPD is pressed. Press this key to compare system
coordinates with actual coordinates when directly over a selected waypoint. When
the error is less than 300 meters, the system will update automatically and key
will revert back to original display. If the error is greater than 300 meters.
CONFIRM and REJECT keys will replace UPD MARK and STORE POS
respectively with the amount of error displayed between the two keys. If error is
greater than 1000 meters, then 999 + will be displayed.

24. STOR POS key Activation of this key initiates the target position store and address key label
changes from STORE POS to REJECT.

25. CONFIRM key Displays after UPD MARK key is pressed replacing that key if the resulting error
between the system coordinates and actual coordinates is more than 300 meters.
If the error magnitude displayed between CONFIRM and REJECT is acceptable,
press CONFIRM and the updated information is entered and the key reverts back
to NAV UPD.

26. Detected error The error detected between the system coordinates and the actual coordinates of
the waypoint measured in meters.

27. REJECT key Displays after UPD MARK key is pressed, replacing STORE POS if the resulting
error between the system coordinates and actual coordinates is more than 300
meters. If the error magnitude displayed between CONFIRM and REJECT is not
acceptable, press the REJECT key. This will revert the key back to PP.

28. STORE key Displays after STORE POS key is pressed replacing UPD MARK. If it is desired to
place the present position of the helicopter into memory, press the STORE key.
Present position will be stored in the next available storage register as displayed
and key will revert back to NAV UPD.

29. Store register Displays after STORE POS key is pressed. It depicts the next available storage
register on the Waypoint List page. This is where the present position will be
stored if the STORE key is pressed.

30. REJECT key Displays after STORE POS key is pressed replacing STORE POS. This key is
pressed to reject position storage and to revert the key back to PP.

Figure 3-36. (CDS2) Horizontal Situation Display (HSD) Page (Sheet 3 of 3)
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CONTROL/INDICATOR FUNCTION

1. Waypoint distance Displays distance to waypoint listed. This waypoint can be the next waypoint
in the flight plan by pressing NEXT WPT key, the previous waypoint in the
flight plan by pressing LAST WPT, or a direct waypoint when it is entered.

2. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight.

3. Target waypoint Indicates any stored targets within the range of those waypoints entered as
waypoint 31 through 60.

4. Compass rose 360° scale that rotates to give helicopter heading at the top of the display.
The inside edge of the compass rose encircles the flight plan route
according to selected map scale.

5. Helicopter symbol Stationary cross at the center of the display that represents the helicopter
position relative to the flight plan route displayed.

Figure 3-37.  Horizontal Situation Display (HSD) Page (Sheet 1 of 4)
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CONTROL/INDICATOR FUNCTION

6. Flight plan route Preselected waypoints connected by straight lines that represent flight plan
displayed to scale as it is listed on the Flight Plan page. Route moves in
relation to helicopter symbol.

7. Bearing caret Indicates magnetic bearing to the next waypoint in the flight plan.

8. Navigational data Optional display called up by pressing NAV DATA key which displays (KPH
for UTM and KTS for LAT/LONG), estimated time enroute (ETE) in minutes
and tenths for both modes, and crosstrack distance (XTK) in kilometers for
UTM and nautical miles for LAT/LONG.

9. NAV DATA key Calls up and deletes navigational data in upper right corner of display.

10. WPT LIST key Calls up WPT LIST page.

11. MAP OSET key Calls up Map Offset page.

12. SCL SEL key Alternates display scales 1:50,000, 1:100,000, 1:250,000, or 1:500,000 each
time key is pressed.

13. Figure of merit The navigation figure of merit (FOM) displays in the lower right corner. The
FOM indicates to the operator the expected navigation system position
accuracy. The FOM is not displayed when the navigation system is declared
invalid. The FOM consists of a single digit, 1 through 9. 1 is best and 9 is
worst.

14. Scale indication Indicates display scale that is presently displayed. Scale is changed with
SCL SEL key.

15. RMS key Calls up Rotorcraft Mapping System (RMS) main page.

16. Present position Indicates present position of the helicopter in UTM or LAT/LONG
coordinates.

17. PP key Calls up or deletes display of present position coordinates, fuel burn rate,
and fuel time remaining.

18. NAV UPD key Pressing key redefines NAV UPD and PP keys as UPD MARK and STORE
POS respectively. See callouts 20 thru 27 for paging sequence to
navigational updating and store position modes.

19. LAST WPT key Accesses the last waypoint. It causes the current waypoint to be
decremented to the previous waypoint in the flight plan sequence. The box
enclosing the current waypoint is moved up to identify the new current
waypoint on the FLIGHT PLAN page.

Figure 3-37.  Horizontal Situation Display (HSD) Page (Sheet 2 of 4)
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CONTROL/INDICATOR FUNCTION

20. NEXT WPT key Accesses the next waypoint. It causes the current waypoint to be
incremented to the next waypoint in the flight plan sequence. The box
enclosing the current waypoint is moved down to identify the new current
waypoint on the FLIGHT PLAN page.

21. DIR WPT key Calls up NEW WAYPOINT page to enter a direct waypoint for a new
destination enroute while maintaining current flight plan in memory.

22. UPD MARK key Displays after NAV UPD is pressed. Press this key to compare system
coordinates with actual coordinates when directly over a selected waypoint.
When the error is less than 300 meters, the system will update automatically
and key will revert back to original display. If the error is greater than 300
meters. CONFIRM and REJECT keys will replace UPD MARK and STORE
POS respectively with the amount of error displayed between the two keys.
If error is greater than 1000 meters, then 999 + will be displayed.

23. STOR POS key Activation of this key initiates the target position store and address key label
changes from STORE POS to REJECT.

24. CONFIRM key Displays after UPD MARK key is pressed replacing that key if the resulting
error between the system coordinates and actual coordinates is more than
300 meters. If the error magnitude displayed between CONFIRM and
REJECT is acceptable, press CONFIRM and the updated information is
entered and the key reverts back to NAV UPD.

25. Detected error The error detected between the system coordinates and the actual
coordinates of the waypoint measured in meters.

26. REJECT key Displays after UPD MARK key is pressed, replacing STORE POS if the
resulting error between the system coordinates and actual coordinates is
more than 300 meters. If the error magnitude displayed between CONFIRM
and REJECT is not acceptable, press the REJECT key. This will revert the
key back to PP.

27. STORE key Displays after STORE POS key is pressed replacing UPD MARK. If it is
desired to place the present position of the helicopter into memory, press
the STORE key. Present position will be stored in the next available storage
register as displayed and key will revert back to NAV UPD.

Figure 3-37.  Horizontal Situation Display (HSD) Page (Sheet 3 of 4)
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CONTROL/INDICATOR FUNCTION

28. Store register Displays after STORE POS key is pressed. It depicts the next available
storage register on the WPT LIST page. This is where the present position
will be stored if the STORE key is pressed.

29. REJECT key Displays after STORE POS key is pressed replacing STORE POS. This key
is pressed to reject position storage and to revert the key back to PP.

Figure 3-37.  Horizontal Situation Display (HSD) Page (Sheet 4 of 4)

Waypoint page (fig. 3-42 and fig. 3-43) is an optional3-70. MAP OFFSET PAGE.
submode of the HSD page and is a quick method for

The Map Offset page (fig. 3-40 and fig. 3-41) is an flying to a waypoint which is not listed in the current
optional submode of the HSD page. It is called up by flight plan. It is called up by pressing the DIR WPT key
pressing the MAP OSET key on the right side of the on the top left corner of the HSD page. The DIR WPT
HSD. The purpose of this function is to expand the page looks similar  to the NEW WPT page. If  the
display distance forward of the helicopter. When the waypoint  to be directly flown to is already in the
MAP OSET key is pressed, the helicopter symbol shifts waypoint list, entering its identifier and storing it is all
to the bottom center of the display and the compass that is necessary to initiate the direct waypoint function.
rose is expanded. This increases the display distance If the waypoint is not already listed in the waypoint list,
forward of the helicopter position from approximately then  a  s imi lar  data  entry  procedure  ( ident i f ier ,
2.5 kilometers (1.5 nautical miles) to 5 kilometers (3 coordinates, elevation, etc.) as would be accomplished
nautical miles) on the 1:50,000 scale, from 5 kilometers for a new waypoint must be completed on the DIR WPT
(3 nautical miles) to 10 kilometers (5.5 nautical miles) page.
on the 1:100,000 scale, from 12 kilometers (6.5 nautical
miles) to 24 kilometers (13 nautical  miles) on the

Upon storing this data,  the direct  waypoint  function1:250,000 scale, and from 24 kilometers (13 nautical
would be initiated. This is indicated by the replacementmiles) to 48 kilometers (26 nautical  miles) on the
of the flight plan depiction on the HSD page with that of1:500,000 scale. The MAP OSET key legend changes
the direct waypoint selected and the replacement of theto MAP CNTR when in the map offset mode. Pressing
DIR WPT label on the top left of the HSD page with thethe MAP CNTR key returns the screen to the normal
return to flight plan (RTN FPLN) label. When the directHSD mode, and MAP OSET returns to the key legend.
waypoint mode is no longer needed, press the RTN
FPLN key to return to the normal HSD page. When the
normal HSD page returns, distance and bearing data to3-71. DIRECT WAYPOINT PAGE.
the next waypoint  will  automatically be displayed
relative to the position of the aircraft. The WPT LISTThis mode allows the crew to deviate from the flight
pages  wi l l  d isplay  the  selected  direct  waypointplan being used to fly  directly to a new waypoint
coordinates at the bottom of each page.without changing prestored flight  plan. The Direct
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CONTROL/INDICATOR FUNCTION

1. GPS/INS key Activation of this key will select the EGI navigation mode and will select one
of the three EGI navigation solutions (GPS, INS, GPS/INS).

NOTE

While in the P(Y) ONLY mode, the GPS receiver within the EGI uses only
satellite signals from the Precise Positioning Service (PPS). When the P(Y)
ONLY mode is not selected, the GPS navigates using both military PPS signals
as well as commercial signals known as Selective Positioning Service (SPS).

2. P(Y) ONLY key Toggles between mixed mode and P(Y) ONLY mode.

NOTE

The TACAN MAP and TACAN HSI keys are inactive if TACAN is not installed.

3. TACAN MAP key Activates the TACAN MAP page and sets the navigation mode to TACAN
MAP.

4. TACAN HSI key Activates the TACAN HSI page and sets the navigation mode to TACAN
HSI.

Figure 3-38.  NAV Mode Select Page

3-79



TM 1-1520-248-10

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD MMS COMM

1

FPLN

GPS/INS

NAV MODE SELECT

TACAN
MAP

TACAN
HSI

406075-1573-18
J1257

2 P(Y) ONLY

3

4

CONTROL/INDICATOR FUNCTION

1. GPS/INS key Activation of this key will select the EGI navigation mode and will select one
of the three EGI navigation solutions (GPS, INS, GPS/INS).

NOTE

While in the P(Y) ONLY mode, the GPS receiver within the EGI uses only
satellite signals from the Precise Positioning Service (PPS). When the P(Y)
ONLY mode is not selected, the GPS navigates using both military PPS signals
as well as commercial signals known as Selective Positioning Service (SPS).

2. P(Y) ONLY key Toggles between mixed mode and P(Y) ONLY mode.

NOTE

The TACAN MAP and TACAN HSI keys are inactive if TACAN is not installed.

3. TACAN MAP key Activates the TACAN MAP page and sets the navigation mode to TACAN
MAP if TACAN is installed.

4. TACAN HSI key Activates the TACAN HSI page and sets the navigation mode to TACAN HSI
if TACAN is installed.

Figure 3-39.  NAV MODE SELECT Page
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CONTROL/INDICATOR FUNCTION

1. Compass rose Scale that displays 40° left and right of heading of the helicopter. Inside
edge of scale is scaled to map distance selected.

2. NAV MODE key Calls up NAV Mode Select page. Displays currently selected mode (GPS/
INS, GPS, INS, TAC MAP, or TAC HSI).

3. MAP CNTR key Calls up basic HSD page.

4. Helicopter symbol Stationary cross at bottom of display that represents the helicopter position
relative to the flight plan route displayed.

Figure 3-40.  Map Offset Page
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CONTROL/INDICATOR FUNCTION

1. Compass rose Scale that displays 40° left and right of heading of the helicopter. Inside
edge of scale is scaled to map distance selected.

2. MAP CNTR key Calls up basic HSD page.

3. Helicopter symbol Stationary cross at bottom of display that represents the helicopter position
relative to the flight plan route displayed.

4. RMS key Calls up Rotorcraft Mapping System (RMS) main page.

Figure 3-41.  Map Offset Page
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CONTROL/INDICATOR FUNCTION

1. NAV MODE key Calls up NAV Mode Select page. Displays currently selected mode (GPS/
INS, GPS, INS, TAC MAP, or TAC HSI).

2. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight.

3. Waypoint bearing caret Indicates magnetic bearing to the waypoint displayed.

4. Direct waypoint Indicates position and ID of direct waypoint called up.

5. RTN FPLN key Calls up flight plan.

6. Direct waypoint ID and Displays identifier of stored waypoint coordinates of nonstored waypoint and
distance distance to that waypoint from present position. When Direct Waypoint page

is initially called up, cursor appears in this space, signifying MFK is activated
for entry of direct waypoint.

Figure 3-42.  HSD Page with Direct Waypoint Activated
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CONTROL/INDICATOR FUNCTION

1. RMS key Calls up RMS main page.

2. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight.

3. Waypoint bearing caret Indicates magnetic bearing to the waypoint displayed.

4. Direct waypoint Indicates position and ID of direct waypoint called up.

5. RTN FPLN key Calls up flight plan.

6. Direct waypoint ID and Displays identifier of stored waypoint coordinates of nonstored waypoint and
distance distance to that waypoint from present position. When Direct Waypoint page

is initially called up, cursor appears in this space, signifying MFK is activated
for entry of direct waypoint.

Figure 3-43.  HSD Page with Direct Waypoint Activated
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to provide surveyed positions such as artillery units and3-72. NAVIGATION UPDATE.
units with GPS receivers.

NOTE c. Offset  System  Updating. Offset  updat ing
involves positioning the helicopter in a hover at some

The EGI is normally updated automatically distance (no closer than 500 meters) from a landmark
and continuously from GPS data in the whose coordinates are known and marked on the MFD,
GPS/INS mode of  operation.  Therefore, and employing the laser/designator in the MMS to
manual updating is allowed only if the EGI is obtain  range  and  direct ion  informat ion  f rom the
being operated in the INS mode. helicopter to the desired landmark. The landmark is

always assumed to be the current MMS PREPOINT.Navigation update is a submode of the HSD page. This
function allows the navigation system to compare Execute an MMS PREPOINT to the desired landmark,
system calculated coordinates with actual coordinates and then POINT TRACK the landmark.  Select  the
when over a selected waypoint and correct for errors. desired laser code. Operate the DESIG switch on the
Update is accessed from HSD page (fig. 3-36 and fig. CPG  cyc l i c  g r i p  ( f i g .  3 -44 )  t o  t he  up  pos i t i on
3-37). momentarily to place the NAV system into the offset

update mode. With the system in the offset  update
a. Navigation System Updating. The NAV system mode  and  the  MMS  po in t  t r ack ing  the  des i red

al lows  the  operator  to  correct  system errors  by landmark, fire the laser/designator to obtain valid range
manually “updating” the EGI’s present position in the
INS mode of operation. As the helicopter moves, errors
in  veloci ty  and  accelerat ion  measurement  cause
present position accuracy to slowly drift. By updating
the  system,  the  crew  indicates  where  a  known
landmark actually is and the NAV system assumes any
difference in NAV coordinates must be errors in the
system.

The updating process is necessary to achieve the
target locating accuracy required to deliver weapons.
When operating in the INS mode, manual updates
MUST be performed at intervals of no greater than 10
minutes. When the system is shut down after a flight,
the error corrections are stored and carried over to the
next flight.

b. Flyover Update. Flyover updating involves
positioning the helicopter over a landmark whose
coordinates are known and marked on the MFD. The
landmark  i s  a lways  assumed  to  be  the  NEXT
WAYPOINT in the flight plan. After selecting NAV UPD
on the HSD, at the instant the helicopter is over the
waypoint, press UPD MARK.

The best procedure for FLYOVER updating is to hover
over a surveyed waypoint  at  the lowest practical
altitude achievable.  Flying over the waypoint  while
pressing UPD MARK is acceptable but is far  less
accurate and is much more susceptible to error.  If
hovering above the desired waypoint is not possible,
the slowest practical airspeed should be utilized. This
will minimize the error associated with attempting to
update the system while in motion over the desired
waypoint. If surveyed waypoints are not available, use

DESIG
SWITCH

406075-1491-2
J0847

a map to locate waypoints. Any error in map reading
Figure 3-44. CPG Cyclic Gripwil l  cause  an  equal  amount  of  navigat ion  error.

Remember that other battlefield elements may be able
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and direction data from the helicopter to the desired helicopter moves away from the desired position, the
landmark. posi t ion  box  wi l l  move  away  from the  reference

crosspoint .  The  distance  represented  from the
reference crosspoint  to the edge of  the display isNOTE
approximately 44 feet laterally. This mode is entered
from the hover mode by pressing the BOB UP buttonIf  MMS laser  code  is  RNG and  DESIG
on the pilot cyclic grip.sw i t ch  i s  ac t i va ted , “ RNG  MODE ”  i s

displayed in MMS status block and offset
b. The amount of  helicopter position error (boxupdate mode is inhibited if the EGI mode is

drive) is affected by navigation system accuracies.BLENDED (INS/GPS).
Prolonged flights in INS mode without updates will

d. Accept/Reject Criteria. The operator is given increase this error. Because the position box is subject
the choice of accepting or rejecting navigation updates to error,  it  should not be used as a sole position
when the navigation system error exceeds 300 meters. reference and is not adequate for obstacle avoidance.
This function is to protect the navigation system in the
event of operator error.

3 - 7 5 . E N T E R I N G  I N I T I A L  L O C A T I O N
ACCEPT the update if:

COORDINATE AND ELEVATION INFORMATION
Coordinates are correct and you have found the right INTO SYSTEM.
landmark.

NOTEREJECT the update if:

(1) The coordinates are wrong. When helicopter is shut down, NAV ALIGN
is lost.(2) The wrong waypoint is selected in the flight

plan.
1. INIT button   Press on MFD auxiliary panel

(3) The system has been updated recently and located below MFD. INITIAL PAGE 1 will
has been performing well (it is probably wise to reject display.
an update with large error in this case).

2. NAV ALIGN key   Press  on  MFD.  NAV
ALIGN page will display.3-73. HOVER MODE.

The hover mode is a submode of the VSD page (fig. 3-
NOTE45). The hover mode is entered from the VSD page by

pressing the HVR key on the MFD or pressing the
This procedure uses UTM coordinates. TheDSPL SEL switch on the pilot cyclic grip to the left one
basic procedure is the same for LAT/LONGtime. This mode displays the same data as the VSD,
coordinates, substituting LAT/LONG data forexcept the attitude presentation is replaced by a
UTM.reference crosspoint, acceleration cue, and velocity

vector. Inputs for this display are taken from the EGI.
The primary function of this display is to give the pilot a 3. POS block   Check  for  correct  current
hover movement reference. The reference crosspoint location.
represents the helicopter and is stationary at the center
of the screen. The acceleration cue shows direction NOTE
and magnitude of  the horizontal  movement of  the
helicopter. The EGI will automatically begin a standard

4-minute alignment to the aircraft present
position. No user action is required unless3-74. HOVER BOB-UP MODE.
new alignment position is desired.

a. The hover bob-up mode (fig. 3-46) is a submode
of the hover mode and can only be called up from that 4. UTM LAT/LONG key   Press as required to
mode. This mode is identical to the hover mode except place system in desired mode. Box indicating
that it also displays a position box. The position box mode will alternate between UTM and LAT/
depicts a desired position over the ground. As the LONG each time key is pressed.
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CONTROL/INDICATOR FUNCTION

1. Waypoint bearing caret Indicates bearing to the next waypoint in the flight plan or direct waypoint if
selected. Not displayed if EGI heading is unreliable.

2. Magnetic heading tape Displays magnetic heading 90° left and right of the nose of the helicopter.
Helicopter heading is indicated at the center of the tape at the zero bank
mark of the attitude indicator. Not displayed if EGI heading is unreliable.

3. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight. Not displayed if
EGI heading is unreliable.

4. Barometric altimeter Displays barometric altitude, MSL, of helicopter in 10-foot increments.
Altimeter settings are made on standby altimeter. If signal is lost from pitot-
static system, display will blank.

5. Attitude indicator Displays pitch and roll attitude reference.

6. HI/LO Displays a warning (HI/LO) when the limits set with the HI or LO altitude
warning keys are exceeded.

Figure 3-45.  Vertical Situation Display (VSD) Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. Rate of climb indicator Displays vertical rate of climb of helicopter up to ± 1000 feet per minute.
Cursor travels up and down radar altimeter scale with the 100 foot mark
being zero rate of climb.

8. HI altitude warning key Pressing key activates MFK for entering desired upper altitude (AGL) limit.
The designated altitude is displayed left of key. When altitude limit is
exceeded, display will flash.

9. Radar altimeter readout Displays digital readout of altitude, AGL, from 0 to 1425 feet as detected by
the radar altimeter. Going above 1425 feet or a failure of the radar altimeter
will cause the display to go blank.

10. LO altitude warning key Pressing key activates MFK for key entering desired lower altitude (AGL)
limits. The designated altitude is displayed left of the key. When altitude limit
is exceeded, display will flash and a 3 Hz audio tone will sound in the
headset.

11. Radar altimeter scale Vertical scale readout of altitude, AGL, from 0 to 200 feet as detected by the
radar altimeter. Tape indicator blanks from scale above 200 feet and
reappears descending through 180 feet.

WARNING

The radar altimeter is not an obstacle warning radar. During NOE or terrain
operations, visual contact with the ground is mandatory. Radar altimeter
signal is taken directly under the helicopter.  LO altitude warning at
altitudes less than 50 feet may not occur early enough to allow for
corrective action when banking the helicopter or crossing rapidly rising
terrain.

12. Present position Continuously updated present position shown in eight-digit UTM or LAT/
LONG. Not displayed when EGI is aligning.

13. PP key Calls up or deletes display of present position coordinates.

14. Waypoint distance Displays designator number of and distance to waypoint listed. This is the
waypoint selected on the flight plan for navigation to a direct waypoint if
selected.

15. Airspeed indicator Displays knots indicated airspeed (KIAS) of the helicopter.

NOTE

The pilot may overlay MMS Video while in the VSD mode (paragraph 4-2). To
initiate MMS Video overlay on the VSD, activate the MMS mode switch on the
pilots MFD or activate the Display Select Switch twice. (MMS turret control
remains with the CPG.) Symbology and video intensity switches on the CPG
Auxiliary Panel. To exit MMS/VSD overlay mode, MMS mode switch or Display
Select Switch is activated again (one time).

Figure 3-45.  Vertical Situation Display (VSD) Page (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. Acceleration cue Shows rate of acceleration.

2. Velocity vector Shows velocity and direction of movement of helicopter. Full scale to the
edge of the screen is approximately 7 knots.

3. Reference crosspoint Stationary crosshairs at the center of the display that represent the
helicopter.

4. Position box (bob-up Depicts desired or starting position over the ground and represents
mode only) approximately 8 feet.

5. PP key Calls up or deletes display of present position coordinates.  Fuel burn
rate and time remaining.

6. Displayed when NAV mode is not in GPS/INS or NOV FOM > 1. DEGRADED (bob-
up mode only)

Figure 3-46.  Hover Bob-Up Mode Page
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5. POS key   Press.  System is activated to prior to shutdown from ground idle AND the
accept new Coordinates.  Enter three digit a i rcraf t  must  not  be  moved  from that
alphanumeric UTM zone identifier followed by position prior to the next system power up.
the two alpha and eight numeric coordinates
of the alignment position.  Coordinates will 14. MAG HDG   Required for SHIP ALGN only.
display in POS block of MFD. Enter magnetic heading of naval vessel.

6. ENTER key   Press.  Coordinates will  be
15. SHIP  ALGN   Se lec t  and  p ress  a f t e rentered into memory.

entering MAG HDG.

7. DATUM key   Press if datum has changed
or is not entered. System is activated to

3-76. ENTERING WAYPOINT INTO WAYPOINTaccept new datum.
LIST.

NOTE
1. HSD key   Press. HSD page will display.

Ensure datum is entered before aligning
system. 2. WPT LIST key   Press. WPT LIST page will

display.
8. ENTER key   Press.  Datum code will  be

entered into memory.
3. NEW WPT key   Press. NEW WAYPOINT

page will display.NOTE

The  system wi l l  assume the  elevat ion NOTE
entered in UTM is in meters unless the
elevation is followed by an F. In that case, System will automatically fill WPT DES with
the system will  automatically convert  the numer i ca l  i den t i f i e r  o f  nex t  ava i l ab le
data entered in feet  to meters.  In LAT/ waypoint register. Alpha identifier should be
LONG, elevation is assumed to be entered added. If no numeric value is displayed, all
in feet  unless followed by an M. In that waypoint registers are filled, and numeric
case, the systems will automatically convert i den t i f i e r  mus t  be  en te red .  When  a
the data entered in meters to feet. System previously used numeric identifier is used,
does not assume zeros. Each digit must be its coordinates are replaced by the newly
entered up to four digits (five digits for feet entered coordinates.
entry).

4. WPT  DES  key   P ress  and  en te r  as9. ELEV key   Press. System is activated to
required.accept new elevation.

5. POS key   Press and enter as required.10. Elevation   Enter on MFK. Elevation will
display in ELEV block as typed.

NOTE
11. ENTER key   Press. Elevation in meters will

be entered into memory.
If different grid zone is to be used, enter the
alphanumeric identifier on the MFK using

12. MANUAL al ign   Select  and  press  as two  numeric  characters  and  one  alpha
desired. character, then press ENTER.

13. FAST align   Select and press as desired.
6. ELEV key   Press and enter as required.

NOTE
7. STORE key   Press. Waypoint is entered in

If fast align is to be used, the aircraft’s last list.  Subsequent waypoints are entered in
present position must be stored immediately similar manner.
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12. ENTER key   Press. Location is placed into3-77. CHANGING  EXISTING  WAYPOINT
memory and placed on waypoint list.DATA.

13. ENTER key   Press. Variation is placed into1. HSD key   Press. HSD page will display.
memory and placed on waypoint list.

2. WPT LIST key   Press. WPT LIST page will
display. 3-78. ENTERING WAYPOINT INTO FLIGHT

PLAN.
3. NEW WPT key   Press. NEW WAYPOINT

page will display.
1. HSD key   Press. HSD page will display.

4. WPT DES key   Press. System is activated
2. FPLN key   Press. FLIGHT PLAN page will

to accept desired waypoint designator.
display.

5. Waypoint designator   Enter waypoint to be
3. ADD LEG key   Press to enter waypoint.

changed on MFK. Identifier  will  display in
WPT DES block as typed.

4. ADD  LEG  key   P ress  aga in  t o  en te r
subsequent waypoints.NOTE

5. Procedure complete   Select  MFD pageFor ease of data entry, it is only necessary
desired for flight.to  enter  the  one-  or  two-digi t  numeric

portion of  the designator to recall  stored
waypoint data. 3-79.  ROTORCRAFT MAPPING SYSTEM

(RMS) DISPLAY PAGES.
6. ENTER key   Press. System is set to accept

new coordinates for waypoint designator. NOTE

NOTE The VIDEO SYM INTEN MFD switch on the
MMS control panel will adjust overlay legend

Only  data  to  be  changed  needs  to  be display from black to white.
entered by proceeding to the appropriate

RMS is a real time digital map system and provides theinstructions below. If the waypoint elevation
abi l i ty  to  display  map  data  wi th  selected  displayis to be changed, the POS data need not be
features. The RMS includes a dedicated circuit cardaltered.
within the Right Master Controller Processor Unit (R
MCPU), a Map Data Unit (MDU) and four RMS display7. POS key   Press. If position information is to
pages. The system uses data generated with thebe changed. Cursor will display to the right of
aviation mission planning station (AMPS) and stored ongrid zone identifier of POS block.
the  data  t ransfer  module  (DTM).  I t  includes  the
capability to overlay symbology as well as elevation8. Eight digit coordinates   Enter on MFK using
bands over the digital  map image and provides fortwo alpha and eight numeric characters.
moving map displays complete with waypoints, targets,Coordinates will  display in POS block as
battlefield graphics, cultural features, flight plan maps,typed.
and other mission data. The RMS display pages are
activated from the HSD page (figure 3-37), the Map9. ENTER key   Press. Location is entered into
Offset page (figure 3-41), or the Direct Waypoint pagememory and entered on waypoint list.
(figure 3-43). Refer to figure 3-47 for a flow chart of the
RMS pages. There are four RMS display pages: the10. ELEV key   Press. If elevation information is
RMS Page, Normal Mode (figure 3-48), the RMS Page,to be changed. Cursor will display to the right
SLEW Mode (figure 3-49), the RMS Setup Page (figureof ELEV.
3-50), and the RMS Feature Selection Page (figure 3-
51).11. Waypoint  elevation   Enter in meters on

MFK. Elevation will display in ELEV block as
typed.
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Figure 3-47. RMS Display Pages Flow Chart
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CONTROL/INDICATOR FUNCTION

1. MODE key Selects one of the following modes: CHART, Digital Terrain Elevation Data
(DTED), DATA or NONE.

2. ZOOM key Provides a map ZOOM factor capability (1:1, 1.125:1, 1.25:1, 1.375:1, 1.5:1,
1.625:1, 1.75:1, 1.875:1 and 2:1) from 100% to 200% in nine steps. If either
DATA or NONE is selected with the MODE key, there is no ZOOM factor
information displayed and the R-2 key has no function.

3. SOURCE key Selects one of six map scales (1:2M, 1:1M, 1:500k, 1:250k, 1:100k, and
1:50k. If no digitized map data is available for the selected map scale, then
a blank screen is displayed.

4. SLEW/RMS key Allows for selection of the basic display mode, either SLEW or RMS. When
SLEW mode is active, the legend reads RMS; when normal RMS mode is
active, the legend reads SLEW.

Figure 3-48. RMS Page, Normal Mode (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

5. SCALE factor The selected scale represents the distance in nautical miles (LAT/LONG
Mode) or kilometers (UTM Mode) displayed along the horizontal length of the
MFD.

6. ELEV BND key Selects enhanced elevation banding (gray scale coloring) for the elevation
data available from DTED data. If DTED is not selected this key has no
function. The default at power-on is OFF.

7. SETUP key Calls up the RMS setup page.

8. OVRLAY key Selects whether overlays are displayed on the map. Selection of which
overlays are displayed is determined using the RMS SETUP and RMS
FEATURE SELECT pages. Default at power-on is ON. If either DATA or
NONE is selected with the MODE key, there is no legend and the L-3 key
has no function.

9. CNTR/OSET key Selects either CNTR or OSET for map displacement mode with the aircraft
symbol either centered on the map (CNTR) or displayed downward on the
map (OSET). If either DATA or NONE is selected with the MODE key, there
is no legend and the L-2 key has no function.

10. NORTH/HDG key Selects orientation of either north up (NORTH) or HEADING up (HDG). If
either DATA or NONE is selected with the MODE key, there is no legend
and the L-1 key has no function.

Figure 3-48. RMS Page, Normal Mode (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. MODE key Selects one of the following modes: CHART, Digital Terrain Elevation Data
(DTED), DATA or NONE.

2. ZOOM key Provides a map ZOOM factor capability (1:1, 1.125:1, 1.25:1, 1.375:1, 1.5:1,
1.625:1, 1.75:1, 1.875:1 and 2:1) from 100% to 200% in nine steps. If either
DATA or NONE is selected with the MODE key, there is no ZOOM factor
information displayed and the R-2 key has no function.

3. SOURCE key Selects one of six map scales (1:2M, 1:1M, 1:500k, 1:250k, 1:100k, and
1:50k. If no digitized map data is available for the selected map scale, then
a blank screen is displayed.

4. RMS/SLEW key Allows for selection of the basic display mode, either SLEW or RMS. When
SLEW mode is active, the legend reads RMS; when normal RMS mode is
active, the legend reads SLEW.

Figure 3-49. RMS Page, SLEW Mode (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

5. ELEV BND key Selects enhanced elevation banding (gray scale coloring) for the elevation
data available from DTED data. If DTED is not selected this key has no
function. The default at power-on is OFF.

6. SETUP key Calls up the RMS setup page.

7. OVRLAY key Selects whether overlays are displayed on the map. Selection of which
overlays are displayed is determined using the RMS SETUP and RMS
FEATURE SELECT pages. Default at power-on is ON. If either DATA or
NONE is selected with the MODE key, there is no legend and the L-3 key
has no function.

8. LONG key Allows for the display/entry of the SLEW longitude when the selected
navigation coordinate system is Lat/Long.

9. POS/LAT key Allows for the display/entry of the position information (either the full UTM
position or latitude). The current SLEW position/SLEW latitude is displayed
below the legend.

Figure 3-49. RMS Page, SLEW Mode (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. WAYPOINTS key Determines whether the waypoints are included as part of the overlay
displayed on the RMS page.

2. TARGETS key Determines whether the targets are included as part of the overlay displayed
on the RMS page.

3. DATAFRAME key Allows for display/entry of the Data Frame that is used when DATAFRAME
is selected on the RMS page. The current value is displayed in a boxed area
below DATAFRAME legend. The valid entry range is 1 to 100 inclusive.

4. RMS key Calls up the RMS page.

5. ELEV BND key Allows for the display/entry of the elevation bands value that is used when
ELEV BND is enabled on the RMS page. The current value is displayed in a
boxed area below the ELEV BND legend. The valid range is 1 to 99999.

Figure 3-50. RMS Setup Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. FEATURE SELECT key Calls up the RMS feature selection page.

7. BFLD GRAPHICS key Determines whether the battlefield graphics (BFLD GRAPHICS) are included
as part of the overlays displayed on the RMS page.

8. FPLN key Determines whether the flight plan (FPLN) stick map is included as part of
the overlays display on the RMS page. Depending upon the selected scale
and zoom factors when FPLN stick map is displayed, the associated
waypoint numbers may be truncated to just a numerical display, or truncated
in their entirety. If the DIR WPT mode is activated while the flight plan is
one of the selected options, the flight plan stick map is removed and the DIR
WPT mode is displayed in its place. When the DIR WPT mode is
deactivated, the flight plan overlay is returned to its previous state.

Figure 3-50. RMS Setup Page (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. SETUP key Calls up the RMS SETUP Page.

2. RMS key Calls up the RMS Page.

3. SELECT key Selects the currently boxed feature on the Feature List for display when
overlay is active on the RMS Page, or deselects the boxed feature for
display. Those features in the list that have an asterisk to the left of the
feature text are included for display.

4. Function keys L2 and L3 Move the location of the selection box to select desired features. Pressing
L2 moves the box up and pressing L3 moves the box down.

5. Asterisk Indicates selected features.

Figure 3-51. RMS Feature Selection Page
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SECTION IV. TRANSPONDER

(3) M1 key   Press to toggle ON or OFF as3-80. TRANSPONDER SET.
desired.

a. Description. The AN/APX-100 IFF transponder
(4) M2 key   Press to toggle ON or OFF asset provides an automatic response when properly

desired.challenged by surface and airborne radar equipment.
Control of the transponder is gained by pressing the

(5) M3A + C key   Press to toggle ON or OFFIFF key on the MFK or the IFF key on the MFD when
as desired.the COMM page is displayed. All control functions are

then performed using the MFD and MFK. Page 2 of the
(6) If data is to be entered for Mode 1 or Mode 3

IFF pages displays the controls for the various mode
A + C, KYBD key   Press and enter data using MFK.

tests.  These  tests  may  be  conducted  whi le  the
hel icopter  is  on  the  ground  or  in  f l ight  wi th  the

(7) MODE 4   Press to toggle ON or OFF as
transponder set to NORM. All individual tests can be

desired.
run simultaneously. A GO or NO GO will display when
a test sequence has completed.

NOTE

b. Controls and Function (fig. 3-52 and 3-53).

Transmitting or being interrogated in CODE
c. Preflight Checks.

A momentar i ly  d isplays  a  f lashing  IFF
message  at  lower  edge  of  each  MFD.

(1) IFF key (on MFK or COMM page)   Press.
T r a n s m i t t i n g  i n  C O D E  A  a n d  b e i n g
interrogated in CODE B activates an audio

(2) Desired transponder code   Select.
visual signal and vice versa.

(3) STBY/NORM key   Press to display NORM.
(8) MODE 4 CODE key   Press to toggle A or B

as required.(4) PAGE 2 key   Press.

(9) MODE 4  HOLD key   Press  to  set  as(5) M1 TEST key   Press.
desired.

(6) M2 TEST key   Press.
(10) AUD VIS key   Press to toggle desired

response to an interrogation.(7) M3 TEST key   Press.

(8) M4 TEST key   Press. NOTE

(9) MC TEST key   Press.

If Kit 1C is not installed, the display should
(10) After GO is displayed adjacent to each line, be toggled to OFF. AUD VIS should be

PAGE 1 key   Press. toggled to OFF to eliminate IFF CAUTION
displaying during flight.

(11) STBY/NORM key   Press to display STBY.

(11) PAGE 2 key   Press.
d. Operation.

(12) MC ALT key   Press to toggle ON or OFF
as desired.(1) IFF key (on MFK or COMM page)   Press.

(2) STBY/NORM key   Press to display NORM. (13) ANT key   Press to set as desired.
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CONTROL/INDICATOR FUNCTION

1. MODE 4 ON/OFF key Selects mode 4 ON or OFF condition.

(CDS4) MC ALT key Selects ON or OFF condition for altitude reporting to a Mode C
interrogation.

2. A/B CODE key Selects mode 4 code A or B.

(CDS4) MODE 4 ON/OFF Selects mode 4 ON or OFF condition.
key

3. HOLD key Selects hold for the mode 4 function.

(CDS4) A/B CODE key Selects mode 4 code A or B.

4. AUD/VIS/OFF key Selects the method whereby mode 4 interrogation will be reported.

5. PAGE 2 key Selects page 2 of IFF Display pages.

6. KYBD key Accepts MFK input for M1 and M3.

Figure 3-52.  IFF Display Page 1 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. (CDS2/CDS3) M3 A+C ON/ Selects mode 3 ON or OFF condition.
OFF key

(CDS4) M3A key Selects mode 3 ON or OFF condition.

8. M2 ON/OFF key Selects mode 2 ON or OFF condition.

9. M1 ON/OFF key Selects mode 1 ON or OFF condition.

10. STBY/NORM key Selects standby (warmup) or normal receiver condition.

Figure 3-52.  IFF Display Page 1 (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. (CDS3) MC ALT key Selects ON or OFF condition for altitude reporting to a mode C
interrogation.

2. ANT key Selects antenna to be monitored.

3. RAD TEST key Selects ON or OFF conditions for test of radiation portion of mode 4.

4. PAGE 1 key Returns display to PAGE 1.

5. MC key Initiates mode C self-test.

6. M4 key Initiates mode 4 self-test.

7. M3A key Initiates mode 3 self-test.

8. M2 key Initiates mode 2 self-test.

9. M1 key Initiates mode 1 self-test.

Figure 3-53.  IFF Display Page 2
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SECTION V. (CDS2) ENGINE HISTORY PAGES

HISTORY display consists of two pages. Pressing R-53-81. ENGINE HISTORY PAGES.
key on either of the pages selects the next page. The

ENGINE HISTORY Pages (Fig.  3-54 and Fig.  3-55) page number is shown at the top of the display after
display  maximum engine  values  and  trend  data the text ENGINE HISTORY. An exit to the FDL MENU
gathered from trend data and other engine data such is made by pressing the mode select button labeled
as the number of engine starts while the helicopter is MENU or the INIT button on the MFD auxiliary control
on the ground. This data is gathered from engine start panels.
to shutdown and is periodically stored in Non-Volatile
Memory  (NVM).  The  ENGINE HISTORY data  is

a. ENGINE HISTORY Page 1. This page lists datamaintained until  specifically cleared. The data is
cleared by maintenance personnel  entering specific collected during the HIT check and output trend data.
codes identified by unit SOP.

b. ENGINE HISTORY Page 2. This page lists peakThe ENGINE HISTORY Page(s) are accessed from the
FDL  MENU Page  by  pressing  L-3.  The  ENGINE values and limits exceeded.

3-104



TM 1-1520-248-10

  

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

  

CONTROL/INDICATOR FUNCTION

1. PRESS ALT During HIT check, ambient pressure altitude is displayed in feet.

2. ENG TRQ During HIT check, average engine torque (ENG TRQ) is displayed as a
percentage.

3. NP During HIT check, average power turbine speed (NP) is displayed as a
percentage.

4. TGT C Corrected TGT during HIT check is displayed in degrees Celsius.

5. LCF 2 Displays number of times NG has traversed the range of 85% NG to 95%
NG.

6. ENG HRS Total engine running time is displayed in hours and tenths of hours.

7. LAST RESET The date/code that the last ENGINE HISTORY reset (clear) was performed
is displayed.

8. COAST DOWN Time taken for the engine to slow to a stop is recorded. The engine must be
shut down and the aircraft must be on the ground. Time is recorded in
seconds while NG goes from 30% to 10%.

Figure 3-54.  (CDS2) ENGINE HISTORY Page 1 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

9. HSF Hot section factor (HSF) displays a count which is a function of time and
turbine gas temperature (TGT). The number of counts per second increases
as TGT increases.

10. LCF 1 Low cycle fatigue (LCF) 1 displays number of times NG has traversed the
range of 50% NG to 95% NG.

11. HIT The result of HIT check is displayed as a percentage.

12. NG During HIT check, average turbine gas generator speed (NG) is displayed as
a percentage.

13. TGT During HIT check, average turbine gas temperature (TGT) is displayed in
degrees Celsius.

14. OAT During HIT check, outside air (ambient) temperature is displayed in degrees
Celsius.

Figure 3-54.  (CDS2) ENGINE HISTORY Page 1 (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. NG Peak turbine gas generator speed (NG) is displayed as a percentage. No
limit needs to be exceeded for NG to be displayed.

2. NP Peak power turbine speed (NP) is displayed as a percentage. No limit needs
to be exceeded for a percentage to be displayed.

3. NR Peak main rotor speed (NR) is displayed as a percentage.

4. MAST TRQ If mast torque (MST TRQ) exceeds 100%, the peak value is displayed. The
CDS records time spent in each of five overtorque segments. Time is
displayed for the segment in which the peak value appears.

5. ENG TRQ 10 SEC Each time ENG TRQ exceeds 112.6% for 10 seconds, a counter increments
LIMIT by one. Total count is displayed.

6. ENG TRQ 2 SEC LIMIT Each time ENG TRQ exceeds 121.6% for 2 seconds, a counter increments
by one. Total count is displayed.

7. ENG TRQ>131% If engine torque (ENG TRQ) exceeds 131%, time above the limit is displayed
along with peak ENG TRQ.

Figure 3-55.  (CDS2) ENGINE HISTORY Page 2 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

8. NP 10 SEC LIMIT Each time NP exceeds the lower variable limit for 10 seconds, a counter
increments by one. Total count is displayed.

9. NP>MAX Two setpoint limits for power turbine speed (NP) vary according to engine
torque. Normal operating conditions for NP are below both limits. If both
limits are exceeded, time above the lower limit is displayed along with the
NP percentage above the upper limit.

10. NG 10 SEC LIMIT Each time NG exceeds 105% for 10 seconds, a counter increments by one.
Total count is displayed.

11. NG>106 If turbine gas generator speed (NG) exceeds 106%, time above that limit is
displayed along with peak NG.

12. TGT 30 MIN LIMIT If TGT exceeds 716 °C  for more than 30 consecutive minutes, a counter
increments by one. Total count is displayed.

13. TGT 5 MIN LIMIT If TGT exceeds 785 °C  for 5 consecutive minutes, a counter increments by
one. Total count is displayed.

14. TGT 10 SEC LIMIT If TGT exceeds 802 °C  for 10 seconds, a counter increments by one. Total
count is displayed.

15. TGT>871C If TGT exceeds 871 °C, time above that limit is displayed along with the
peak TGT.

16. ENGINE TRQ Peak engine torque (ENG TRQ) is displayed as a percentage. No limit needs
to be exceeded for ENG TRQ to be displayed.

17. MAST TRQ Peak engine torque (MAST TRQ) is displayed as a percentage. No limit
needs to be exceeded for MAST TRQ to be displayed.

18. TGT RUN Maximum TGT during post-start running conditions is displayed in degrees
Celsius. No limit needs to be exceeded for TGT RUN to be displayed.

19. TGT START Maximum TGT during an engine start is displayed in degrees Celsius. No
limit needs to be exceeded for TGT START to be displayed.

Figure 3-55.  (CDS2) ENGINE HISTORY Page 2 (Sheet 2 of 2)
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SECTION VI.  ENGINE HISTORY PAGES

the text ENGINE HISTORY. An exit to the FDL MENU3-82. ENGINE HISTORY PAGES.
is made by pressing the mode select button labeled

ENGINE HISTORY Pages (Fig. 3-56, Fig. 3-57, and MENU or the INIT button on the MFD auxiliary control
Fig. 3-58) display maximum engine values, trend data, panels.
and other engine data such as the number of engine
starts while the helicopter is on the ground. This data is a. ENGINE HISTORY Page 1. Output trend and
gathered  from engine  start  to  shutdown,  and  is peak value data are displayed to provide engine
periodically stored in Non-Volatile Memory (NVM). The performance trends. The date of  the LAST RESET
ENGINE HISTORY data is maintained until specifically (cleared) is also shown.
cleared. The data is cleared by maintenance personnel
entering specific codes identified by unit SOP. b. ENGINE HISTORY Page 2. This page lists items

that have exceeded limits.The ENGINE HISTORY Page(s) are accessed from the
FDL  MENU Page  by  pressing  L-4.  The  ENGINE
HISTORY display consists of three pages. Pressing R-5 c. ENGINE  HISTORY  Page  3. This  page  l is ts
key on any of the pages selects the next page. The FADEC HISTORY,  MAINTENANCE CODES,  and
page number is shown at the top of the display after MODIFY ENG STARTS.
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CONTROL/INDICATOR FUNCTION

1. (CDS3) LCF 2 LCF 2 displays number of times NG has traversed range of 85% NG to 95%
NG.

2. NG Peak turbine gas generator speed (NG) is displayed as a percentage. No
limit need to exceeded for NG to be displayed.

3. NP Peak power turbine speed (NP) is displayed as a percentage, if limit
exceeded.

4. NR Peak main rotor speed (NR) is displayed as a percentage.

5. ENG TRQ Peak engine torque (ENG TRQ) is displayed as a percentage. No limit need
be exceeded for ENG TRQ to display.

6. MAST TRQ Peak mast torque (MAST TRQ) is displayed as a percentage. No limits need
be exceeded for MAST TRQ to display.

7. TGT RUN Maximum TGT during post-start running conditions is displayed in degrees
Celsius. No limit need be exceeded for TGT RUN to display.

8. TGT START Maximum TGT during engine start is displayed in degrees Celsius. No limit
need be exceeded for TGT START to display.

Figure 3-56.  ENGINE HISTORY Page 1 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

9. LAST RESET The code that the last engine history reset (clear) was performed is
displayed.

10. COAST DOWN The time taken for the engine to slow to a stop is recorded. The engine
must be shut down and the aircraft must be on the ground. Time is recorded
in seconds while NG goes from 30% to 10%

11. (CDS3) LCF 1 Low cycle fatigue (LCF) 1 displays the number of times NG has traversed
the range of 50% NG to 95% NG.

Figure 3-56.  ENGINE HISTORY Page 1 (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. TGT 12 SEC LIMIT If TGT exceeds 802 °C for 12 seconds, a counter increments by one. Total
count is displayed.

2. TGT 30 MIN LIMIT If TGT has exceeded 716 °C for more than 30 consecutive minutes, a
counter increments by one. Total count is displayed.

3. NG 10 SEC LIMIT Each time NG exceeds 105% for 10 seconds, a counter increments by one.
Total count is displayed.

4. NP 15 SEC LIMIT Each time NP exceeds the lower variable limit for 15 seconds, a counter
increments by one. Total count is displayed.

5. QE 2 SEC LIMIT Each time QE exceeds 121.6% for 2 seconds, a counter increments by one.
Total count is displayed.

6. QE 10 SEC LIMIT Each time QE exceeds 112.6% for 10 seconds, a counter increments by
one. Total count is displayed.

7. QM > 150% Each time QM exceeds 150% a counter increments by one. Total count is
displayed for life of transmission.

Figure 3-57.  ENGINE HISTORY Page 2 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

8. QM > 125% Each time QM exceeds 125% a counter increments by one. Total count is
displayed for life of transmission.

9. MODIFY QM > 150% Pressing L-5 displays the cursor next to the L-5 legend allowing the operator
to enter a number between 0 - 99 for the QM > 150% counter. After pressing
the ENTER key on the MFK, the number is displayed next to the text # OF
COUNTS IN XMSN LIFE. If an invalid entry is made, the entry is blanked,
the cursor reappears and the text ERR is displayed.

10. QM > 116% If mast torque (QM) exceeds 116%, the highest accumulated exceedance
time within any 60 minute period, since last cleared, will be displayed.

11. QM > 103% If mast torque (QM) exceeds 103%, the highest accumulated exceedance
time within any 60 minute period, since last cleared, will be displayed.

12. MODIFY QM > 125% Pressing L-4 displays the cursor next to the L-4 legend allowing the operator
to enter a number between 0 - 99 for the QM > 125% counter. After pressing
the ENTER key on the MFK, the number is displayed next to the text # OF
COUNTS IN XMSN LIFE. If an invalid entry is made, the entry is blanked,
the cursor reappears and the text ERR is displayed.

13. QE > 131% If engine torque (QE) exceeds 131%, time above the limit is displayed along
with peak QE.

14. NP > MAX Two set point limits for power turbine speed (NP) vary according to engine
torque. Normal operating conditions for NP are below both limits. If the
upper limit is exceeded, then the NP percentage is displayed.

15. NG > 106 If turbine gas generator speed (NG) exceeds 106%, time above that limit is
displayed along with peak percentage NG above the upper limits.

16. TGT > 905 If TGT exceeds 905 °C, time above that limit is displayed along with the
peak TGT.

Figure 3-57.  ENGINE HISTORY Page 2 (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. MAINTENANCE CODES Provides a hexadecimal representation of six Engine Status Words (ESW).
Each ESW is presented as a four-character (alphanumeric) word in
hexadecimal format (Example: 0C30). These maintenance codes are stored
in memory and are shown each time ENGINE HISTORY Page 3 is displayed
until the maintenance codes are either cleared using CLEAR on ENGINE
HISTORY Page 1 or the engine is started.

2. MODIFY ENG STARTS Pressing the L-4 bezel displays the cursor next to the L-4 legend. This
allows the operator to enter a number (0 to 9999) for the engine starts. After
pressing enter on the keyboard, the number is displayed next to the text
ENG STARTS. If an invalid entry is made, the entry is blanked, the cursor
reappears and the text ERR is displayed.

3. ENG STARTS This event counter is incremented by one for each attempted engine start.

4. LIMIT ORIDES This event counter is incremented once each time an engine limit is
overridden.

5. AUTO RESTART This event counter is incremented once each time an automatic engine
restart occurs.

Figure 3-58.  ENGINE HISTORY Page 3 (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. OS EVENTS This event counter is incremented once for each engine overspeed event.

7. MANUAL DEFAULTS This event counter is incremented once each time the FADEC system enters
the manual mode.

Figure 3-58.  ENGINE HISTORY Page 3 (Sheet 2 of 2)
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SECTION VII. (CDS2) ENGINE MONITOR PAGE

exceeded  is  displayed  unt i l  c leared  (even  over3-83. ENGINE MONITOR PAGE.
successive flights). An exit from this page is made by
pressing MFD mode select buttons, pilot cyclic gripThe ENGINE MONITOR Page (Fig. 3-59) displays the
display select switch, or the INIT button on the pilot orm a x i m u m  v a l u e s  r e c o r d e d  f o r  s e v e n  e n g i n e
CPG MFD auxiliary control panel.parameters. These values are recorded from the last

t ime  the  page  was  cleared.  I f  value  exceeds  a
predefined limit, the number of seconds the limit was
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CONTROL/INDICATOR FUNCTION

1. TGT START Maximum turbine gas temperature during an engine start, including aborted
starts, is displayed in degrees Celsius.

2. TGT RUN Maximum turbine gas temperature during regular running conditions and the
time above the lower limit  (716 °C) is displayed if TGT exceeds 767.8 °C.
Otherwise, only the maximum TGT is displayed.

3. NG Peak turbine gas generator speed (NG) (highest value since last clearing) is
displayed as a percentage. If the NG exceeds 106%, time above the limit is
displayed in seconds. Otherwise, the time is not displayed.

4. NP Two setpoint limits for power turbine speed (NP) vary according to engine
torque. Normal NP operating conditions are below both limits. If the lower of
the two limits is exceeded for more than 10 seconds, peak NP is displayed
as a percentage. If both lower and upper limits are exceeded, the
percentage and time above the upper limit is displayed in seconds.

5. NR Peak main rotor speed is displayed at all times as a percentage.

6. MAST TRQ Peak transmission mast torque (MAST TRQ) (highest since last clearing) is
displayed as a percentage. Time (seconds) is displayed only if above the
limit (103%).

Figure 3-59.  (CDS2) ENGINE MONITOR Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. ENG TRQ Peak engine output torque (ENG TRQ) (highest since last clearing) is
displayed as a percentage. If ENG TRQ exceeds 121.6%, the time above
the limit is displayed in seconds.

Figure 3-59.  (CDS2) ENGINE MONITOR Page (Sheet 2 of 2)
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SECTION VIII.  FADEC MONITOR PAGE

decipher flags and engine surges. An exit from this3-84. FADEC MONITOR PAGE.
page is made by pressing MFD mode select buttons,
pilot’s cyclic grip display select  switch,  or  the INITThe FADEC MONITOR Page (Fig. 3-60) displays the
button on the pilot or CPG MFD auxiliary control panel.m a x i m u m  v a l u e s  r e c o r d e d  f o r  s e v e n  e n g i n e
The FADEC data is provided to the CDS by both anparameters. These values are recorded from the last
ARINC-429  communicat ions  bus  and  hardwiredtime the page was cleared. If  a value exceeds a
discretes. This data is then processed by the CDS for

predefined limit, the number of seconds the limit was
display.

exceeded  is  displayed  unt i l  c leared  (even  over
successive flights). It also displays the FADEC degrade
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CONTROL/INDICATOR FUNCTION

1. TGT START Maximum turbine gas temperature (TGT) during an engine start, including
aborted starts, is displayed in degrees Celsius.

2. TGT RUN Maximum turbine gas temperature (TGT) during regular running conditions and
the time above the lower limit  (716 °C) is displayed if TGT exceeds 767.8 °C.
Otherwise, only the maximum TGT is displayed.

3. NG Peak turbine gas generator speed (NG) (highest value since last clearing) is
displayed as a percentage. If the NG exceeds 106%, time above the limit is
displayed in seconds. Otherwise, the time is not displayed.

4. NP Two setpoint limits for power turbine speed (NP) vary according to engine
torque. Normal NP operating conditions are below both limits. If the lower of
the two limits is exceeded for more than 15 seconds, or if upper limit is
exceeded, then NP is displayed as a percentage along with the time in seconds
spent above the lower limit.

5. NR Peak main rotor speed (NR) is displayed at all times as a percentage.

6. MAST TRQ Peak transmission mast torque (MAST TRQ) (highest since last clearing) is
displayed as a percentage. Time (seconds) is displayed only if above the limit
(103%).

Figure 3-60.  FADEC MONITOR Page (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

7. ENG TRQ Peak engine output torque (ENG TRQ) (highest since last clearing) is displayed
as a percentage. If ENG TRQ exceeds 131%, the time above the limit is
displayed in seconds.

8. ENG SURGE This event counter monitors the number of engine surge events. The counter
increments each time a latched surge event indication occurs. The counter
does not increment for engine surges which occur subsequent to a latched
surge event indication unless the latched indication has been reset either by
power down of the ECU or transition from manual to auto mode.

9. FADEC DEGRADE - Activation of this advisory occurs when the FADEC system has detected a fault
DROOP that will result in possible rotor droop.

10. FADEC DEGRADE - OS Activation of this advisory occurs when the FADEC system has detected a fault
that results in a loss of the FADEC OVERSPEED limiting system.

11. FADEC DEGRADE - Activation of this advisory occurs when the CDS determines a problem with the
ARINC ARINC communication bus. This message is an indication that the CDS or

FADEC system has detected a loss of the ARINC bus.

12. FADEC TRQ LIM LOSS Activation of this advisory occurs when the FADEC system has detected a fault
that results in a loss of the FADEC engine torque limiting feature.

13. FADEC TGT LIM LOSS Activation of this advisory occurs when the FADEC system has detected a fault
that results in a loss of the FADEC TGT limiting feature.

Figure 3-60.  FADEC MONITOR Page (Sheet 2 of 2)
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CHAPTER 4

MISSION EQUIPMENT

SECTION I. MISSION AVIONICS

provided. The LRF/D is used for target designation and4-1. GENERAL.
r a n g e  f o r  t a r g e t i n g  o r  n a v i g a t i o n  w a y p o i n t

(CDS2) Mission avionics consists of the Mast Mounted determination.
Sight (MMS) Subsystem, Airborne Target Handover

a. MMS Description. The MMS consists of threeSystem (ATHS),  Airborne  Video  Tape  Recorder
major components:  turret  assembly,  central  power(AVTR), Data Transfer System (DTS), ANVIS Display
supply, and system processor.Symbology  Subsystem (ADSS), and  Electronic

Countermeasures (radar/laser detecting, warning, and ( 1 ) T u r r e t  A s s e m b l y . T h e  M M S  T u r r e t
jamming equipment). Assembly (MTA) includes a platform assembly,  a

pay load  assemb ly ,  and  an  uppe r  sh roud .  The Mission avionics consists of  the Mast Mounted
stabilized, vibration-damped sensor support structureSight (MMS) Subsystem, Improved Data Modem (IDM),
contained in the platform assembly is capable ofAirborne Video Tape Recorder (AVTR), Data Transfer
movement in three axes. The payload assembly, whichSystem (DTS), ANVIS Display Symbology Subsystem
is mounted on the sensor support structure, includes a(ADSS), and Electronic Countermeasures (radar/laser
TIS, TVS, and LRF/D which are used to acquire anddetecting, warning, and jamming equipment).
track targets or for target ranging and designation. The
mast support post contains a thermal conditioning unitCAUTION
(TCU) for cooling components in the MTA.

(2) Central Power Supply. The Mast MountedOperation of the mast mounted sight by
Sight Central Power Supply (MCPS) accomplishes theu n q u a l i f i e d  p e r s o n n e l  m a y  c a u s e
following:equipment damage.

Converts normal helicopter power (115 Vac, 3-4 - 2 . M A S T  M O U N T E D  S I G H T  ( M M S )
phase, 400 Hz and 28 Vdc power) to the variousSUBSYSTEM.
voltages used throughout the MMS.

WARNING
Performs switching functions controlling power to
both AC and DC loads.

To avoid permanent eye injury,  avoid
Provides control voltages for positioning both thedirect eye exposure to AIM-1/MLR Laser
payload assembly and the outer shroud.(if installed) beam. The laser contains a

Class IIIb invisible radiation source. (3) System Processor. The system processor
controls signal flow among all MMS components, CPG

NOTE cyclic grip controls, and video controls. The processor
also acts as an interface between the MMS sensors,

Do not use excessive force on LOS CONT MCPS, and the control and display system. There are
switch. two configurations of the system processor: the MMS

system processor  (MSP)  and  the  improved  MMSThe  MMS provides  the  abi l i ty  to  search,  detect ,
system processor (IMSP).recognize, track, locate, and designate ground targets

in both day and night environments. The subsystem is
b. Functional Description   MMS.used with the cockpit control and display system (CDS)

and  embedded  global  posi t ioning  system/inert ia l (1) The CPG controls the subsystem through the
navigation system (EGI).  The MMS is also used to MMS control panel  (fig. 4-1), MFD (fig. 4-2 and 4-3),
hand over and cue target data. Targets are detected, cyclic grip control  (fig.  4-4),  and the  multifunction
acquired, and tracked using either the thermal imaging keyboard  (MFK).  The  MFD displays  the  screen
sensor (TIS) for infrared sensing during darkness and acquired by either  the TVS or TIS. By using the line-of-
poor visibility  or  a television sensor (TVS) during sight control (LOS CONT) switch on the CPG cyclic
daylight operations. In addition to these two sensor control, the turret is directed to point in any desired
subsystems, a laser rangefinder/designator (LRF/D) is direction, ±30°  in elevation and ±190°  in azimuth,
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relative to the fuselage reference plane. The MMS can CPG MFD in the MMS status block. Refer to Table 4-1
for a list  of  advisories.  Advisories are continuouslyautomatically search for targets and be slaved to the
d i sp layed  sequen t i a l l y ,  one  a t  a  t ime ,  and  fo rfixed forward position. The LOS can also be prepointed
approximately 2 seconds.to  navigat ion  waypoints  provided  by  the  master

controller processor unit (MCPU). An acquired target
c. MMS Symbology (fig. 4-2 and 4-3).can be tracked manually or automatically. As an aid to

the operator, the MFD displays information and status
d. MMS Controls and Indicators. The primary

in the form of reticles, symbols, and alphanumeric data. operator of the MMS is the CPG. The pilot has limited
The  MMS cont inual ly  displays  the  azimuth  and control as provided by the MMS FXD FWD switch on
elevation of line-of-sight (LOS) in a digital output. The the pilot cyclic grip (fig. 4-5). All other operations can
data is used by the MCPU in conjunction with data be accomplished only by the CPG (fig. 4-1 through 4-4
supplied from the LRF/D and EGI to compute battlefield and 4-6 through 4-11).
coordinates of targets and waypoints.

(2) The  MMS provides  a  boresight  mode  of 4-3. OFFSET UPDATE.
operation which aligns the LOS of the TVS and TIS to

Offset updating is similar to flyover updating except thethe LRF/D and TVS which share the same optics. The
MMS is used to specify the locations of the waypoint.boresight procedure may be performed any time after

power is applied to the MMS; however,  it  might be
necessary to wait up to 15 minutes before TIS video is 4-4. TARGET LOCATE.
clear enough for an adequate boresight of the TIS.

WARNING(3) The video tracker system (VTS) processes
the TVS or TIS image data to acquire and maintain
track. If the VTS loses lock-on, the MMS enters a coast Target  locate  function  shall  not  be
mode  automat ical ly  for  up  to  10  seconds  whi le performed while in the direct waypoint
attempting to reacquire the target. Should reacquisition mode on aircraft configured with version
not occur, the MMS directs the tracker to change to 7.0 software (CDS2).  Failure to comply
manual track. can result in calling fire upon yourself.

(4) Laser firing is controlled by the MMS. Laser The target locate function uses MMS LOS angles, laser
firing is inhibited when the laser is directed into the tail range, and helicopter present position to compute the
rotor, the weight on gear switch senses the helicopter locat ion  coordinates  of  targets.  Target  locat ion
has landed, the CPG MFD fails, TIS and FR FRZ are accuracy is dependent upon NAV system and MMS
selected, or TIS is selected and TIS INTEG is switched pointing accuracy.
on. Inhibited indications are: (1) IMPEND LSR INHBT
and  (2)  LSR INHBT.  In  the  event  laser  system

4 - 5 . M A N U A L  D R I F T  C O M P E N S A T I O Noperating temperatures exceed 160 °F, the system will
(MDC).automatically shut down unless the operator uses the

TEMP ORID line address key to prevent shutdown. The
The MDC function eliminates unwanted drift  in theTEMP ORID key is displayed on any MMS page, but
MMS LOS. From time to time it will be necessary to do

only when the condition exists. If shutdown is allowed this  task  as  the  gyros  change  their  performance
to occur, the operator can still use the TEMP ORID key characteristics. This drift will be noticed most easily
to  restart  laser  operat ion.  This  is  an  emergency when the MMS is switched from a fixed LOS (FWD or
procedure and will result in severe damage to the laser PREPT) to manual track.
system. Continuous operation of the laser for extended
periods will not cause an overheat condition. Overheat
condition will  occur only in the event of  a system 4-6. MMS MULTIFUNCTION DISPLAY LINE
component failure. ADDRESS KEYS.

(5) Condition and status of MMS equipment is The pilot and CPG have line address keys that control
determined by built-in test (BIT) and fault detection and affect MMS operation (fig. 4-10 through 4-17).
location system (FDLS) functions that detect and report
equipment malfunctions.  Condition and operational NOTE
status are displayed on the MFDs. In the event of MMS
failure,  an advisory message, MMS FAIL,  will  be For standardization in procedures, “press”
displayed on pilot and CPG MFD. Advisory messages is used to denote a pressing and releasing
associated with the MMS are displayed only on the action unless “press and hold” is specified.
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CONTROL/INDICATOR FUNCTION

1. LASER switches:

CODE LIST switch Displays laser codes entered into memory or allows entry of new
codes or changing of existing codes.

FIRST/LAST switch:

FIRST Activates LRF/D for range-findings of targets in open terrain or in
front of cluttered terrain.

LAST Activates LRF/D for range-finding of targets in or behind cluttered
terrain.

ARM/STBY/OFF switch

ARM Arms LRF/D system providing that all interlocks are complete.

STBY Applies power to the LRF/D system.

OFF Removes power from the LRF/D system.

Figure 4-1.  MMS Control Panel (Sheet 1 of 3)
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CONTROL/INDICATOR FUNCTION

2. VIDEO switches:

SYM INTEN MFD Increases (+) and decreases (-) illumination intensity of symbols
presented on MFD other than MMS. Symbols will be white in the (+)
range and black in the (-) range.

SYM INTEN MMS Increases (+) and decreases (-) illumination intensity of MMS
symbols presented on MFD. Symbols will be white in the (+) range
and black in the (-) range.

GAIN Increases (+) and decreases (-) TIS video data contrast.

LEVEL Increases (+) and decreases (-) TVS/TIS video data brightness.

FOC Adjust focus of selected sensor video image.

3. VIDEO AUTO/MAN switches:

SYM INTEN MMS AUTO/MAN

AUTO Reserves polarity of MMS symbology (i.e., white to black or black to
white).

MAN Allows intensity of MMS symbology on MFD to be adjusted
manually.

GAIN AUTO/MAN (TIS only)

AUTO Enables automatic TIS GAIN to operate about a set point selected
on the manual gain switch.

MAN Enables manual TIS GAIN switch to increase (+) or decrease (-) TIS
video contrast.

LEVEL AUTO/MAN (TIS only)

AUTO Initiates a midrange level setting.

MAN Enables manual level switch to increase (+) or decrease (-) video
data brilliance.

FOC AUTO/MAN

AUTO Momentary switch to provide automatic focus adjustment of the
selected image on MFD in narrow field of view only.

MAN Allows manual focus adjustment of selected sensor image on MFD
by FOC switch.

LEVEL AUTO/MAN (TVS only)

AUTO Enables automatic level adjustment for the TVS.

MAN Enables manual level switch to increase or decrease video
brilliance.

Figure 4-1.  MMS Control Panel (Sheet 2 of 3)
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CONTROL/INDICATOR FUNCTION

4. Mode selector switch:

OFF Removes electrical power from MMS.

STOW Drives MMS turret to point aft from any position. Stores data
constants and diagnostic data in nonvolatile memory.

PREFLT Displays tests on MFD allowing automatic MMS readiness test and
setup.

OPR

PREPT The MMS LOS is slaved to a target previously selected and stores
in memory. Waypoint numbers are displayed next to PPT key.

FWD The MMS LOS is slaved to a fixed forward position, normally 0°
azimuth, 0° elevation. The LOS can be slewed by the LOS CONT
switch for forward trim, but slew rate is slower than normal.

SRCH The MMS LOS is slaved to scan over present scan limits.

Figure 4-1.  MMS Control Panel (Sheet 3 of 3)

4-5



TM 1-1520-248-10

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

HSD MMS COMM

300 330 030 060N

 

VSD

W

05
35

A1652
STBY

N 32° 58.07´
W 14° 16.11´

PREFLT 2X
PWR ON FAIL

0.0

406075-1488-1
J1145

CONTROL/INDICATOR FUNCTION

1. Lubber Line Represents aircraft compass heading.

2. MMS bearing indicator Displays compass bearing of MMS LOS.

3. Azimuth caret and numerals Direction and degree of MMS lateral LOS offset from fuselage
reference.

4. Elevation caret and numerals Direction and degree of MMS vertical LOS offset from fuselage
reference.

5. Prepoint reticle Appears over a preselected target.

6. Target acquisition gate Shows area being used by TVS or TIS to attempt to track a target.

7. HELLFIRE TOF HELLFIRE time of flight. Displayed if HELLFIRE is installed.

8. MMS sensor/turret status block Reports status of MMS turret.

Figure 4-2.  Composite CDS and MSP/MMS Multifunction Display Symbology (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

9. Magnification indicator Indicates degree of magnification in TIS only.

10. MMS operational mode status Indicates present function of MMS selected by MMS mode select
block switch or TRK switches.

11. Present position block Continuously updated report of helicopter current position.

12. NFOV limit TIS Indicates the edge of field of view when placed in NFOV mode.

13. NFOV limit TVS Indicates the edge of field of view when placed in NFOV mode.

14. Laser hit point reticle Selects and permits LOS to be directed to an offset and represents
laser hit point when joined with LOS reticle.

15. Trackable target (lock on) gate Appears around designated target and indicates MMS and LOS lock
on.

16. Laser status block Upper portion displays selected laser code. Lower position displays
laser system status (STBY/ARM).

17. LOS reticle Represents LOS of MMS optics and laser hit point.

Figure 4-2.  Composite CDS and MSP/MMS Multifunction Display Symbology (Sheet 2 of 2)
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Figure 4-3. Composite CDS and IMSP/MMS Multifunction Display Symbology (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

1. Lubber Line Represents aircraft compass heading.

2. MMS bearing indicator Displays compass bearing of MMS LOS.

3. Azimuth caret and numerals Direction and degree of MMS lateral LOS offset from fuselage
reference.

4. Elevation caret and numerals Direction and degree of MMS vertical LOS offset from fuselage
reference.

5. Prepoint reticle Appears over a preselected target.

6. Acquisition cursor Symbol used to attempt to track (acquire) a target.

7. Scale Appears when VIDEO switches on control panel are set to manual
and VIDEO rocker switches GAIN, LEVEL, and FOC are actuated.
Bottom of scale represents 0% and top 100% of adjustment range.

8. Scale cursor Indicates adjustment value.

9. Secondary target gate Appears around secondary targets being tracked by MMS.

10. Transition gate Appears around transition target being tracked by MMS.

11. MMS status block Reports status of MMS.

12. Magnification indicator block Indicates degree of magnification [1X(blank), 2X, or 4X]  in TIS and
TVS.

13. Autocue Appears as moving target indicator around potential targets.

14. MMS operational mode status Indicates the current operating mode of MMS.
block

15. Present position block Displays continuously updated report of helicopter current position.

16. NFOV limit TIS Indicates the edge of field of view when placed in NFOV mode.

17. NFOV limit TVS Indicates the edge of field of view when placed in NFOV mode.

18. Laser hit point reticle Selects and permits LOS to be directed to an offset and represents
laser hit point when joined with LOS reticle.

19. Primary target gate Appears around primary target being tracked by MMS and indicates
MMS lock-on.

20. Laser status block Upper portion displays selected laser code. Lower position displays
laser system status (STBY/ARM).

21. LOS reticle Represents LOS of MMS optics and laser hit point. See inset for
symbol of LOS reticle when in Manual Track and Area Track.

22. Waypoint bearing indicator Displays bearing of aircraft.

Figure 4-3.  Composite CDS and IMSP/MMS Multifunction Display Symbology (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. TV/TIS Selects desired sensor image to be displayed on CPG MFD.

2. DESIG Indicates whether lasing is for offset navigation update or target
locate designation. Down for target locate, up for offset navigation
update.

3. LOS CONT Permits manual positioning of the MMS LOS in direction switch is
moved.

The direction of vertical movement can be reversed by making an
entry on the MFK. Power up constants will default to constants
previously set.

4. MNL/SLAVE Selects operating mode set by MMS mode select switch, if manual
track is being used. Selects manual track while in any other OPR
mode.

Figure 4-4.  CPG Cyclic Grip Controls (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

5. AREA TRK Locks MMS LOS on total scene being displayed.

6. LASER Fires laser providing that all interlock requirements have been
satisfied.

7. FOV SEL Controls field-of-view and zoom level for TV and TIS as follows:

Pressing switch up selects WIDE FOV.

Pressing switch down selects narrow FOV.

Once FOV is selected, additional presses in the same direction (up
or down) cause the zoom level to change from 1X to 2X and back to
1X for the MMS, or from 1X to 2X to 4X and back to 1X for the
IMSP.

When the FOV is changed from wide to narrow or narrow to wide,
the zoom level does not change.

8. FR FRZ Stops (freezes) the image movement on MFD at last scene
displayed (TIS) only.

9. TGT SEL* Selects transition target.

10. PNT TRK Locks MMS LOS on target which is at center of display.

* On helicopters configured with IMSP.

Figure 4-4.  CPG Cyclic Grip Controls (Sheet 2 of 2)
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TABLE 4-1. MMS ADVISORIES

ADVISORY MEANING

BRK LOCK Mast mounted sight system processor video tracker is no longer tracking target.

BRST Displays when automatic boresight (AUTO BRST) is in process.

BRST COMPLETE Displays when automatic boresight (AUTO BRST) is complete. It does NOT imply
a successful boresight.

COOLANT LOW Displays when cooling unit fails BIT.

DSC FAIL* MMS BIT (built-in test) has detected a failure in the digital scan converter. If TIS
video is not usable, the DSC may be reset by turning TIS power OFF (Preflight
Mode, Setup page, R-2) for 10 seconds and back on.

IMPEND BRK LOCK MSP video tracker is losing target. Operating the LOS control with this message
present will cause the MMS to revert to track acquisition mode.

IMPEND LSR INHBT MMS line of sight is approaching tail rotor where laser firing is inhibited.

INVALID STORE Displays if improper STOW procedure is used. Mission data for that MMS power
cycle may be lost if MMS is powered off when invalid store message displays.

LASER FAIL MMS BIT has detected a failure in the laser rangefinder. An MMS diagnostics
should be performed before further use of the laser.

LSR ENERGY LOW Laser output energy is sensed to be low.

LSR HOT Laser has been shut down. May be overridden, if necessary, but damage to laser
may occur.

LSR HOT WRN High temperature in laser and system may shut down. Continued laser firing and/
or placing laser in temperature override may damage laser.

LSR INHBT Laser is inhibited from firing. MMS LOS is in line with tail rotor area.

MMS FAIL MMS BIT has detected line replaceable units (LRU) failure in one or more BIT
tests. To determine if there has been an MMS failure, an MMS diagnostics should
be performed.

NAV UPD FAIL NAV UPDATE perceived error is so large that EGI will not accept update without
confirmation.

PWR ON FAIL MMS has failed a portion of the power on diagnostics. An additional message will
be alternately displayed identifying the failed LRU.

REBORESIGHT Displays whenever power is applied to MMS. Displays when one of the sensors
(TVS, TIS) has experienced a temperature change which is great enough to
require an AUTO BRST.

STORE COMPLETE Displays whenever MMS has completed its STOW process. The MMS may now be
powered down.

TAMS FAIL Transmission attitude measurement system (TAMS) failure; except MMS pointing
errors. Perform TAMS system BIT from BIT page to determine failed components.
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TABLE 4-1. MMS ADVISORIES  (Cont)

ADVISORY MEANING

TGT LOC FAIL Range data from one laser pulse to another is not consistent and will not be
accepted.

TIS FAIL MMS BIT has detected a failure in the TIS LRU. An MMS diagnostics should be
performed to determine if the TIS has failed.

TIS FREEZE* Operator has selected frame freeze. Deselect, as desired, by using frame freeze
switch on CPG cyclic.

TIS HOT TIS detectors are not cooled down to operating temperature. TIS takes 10   15
minutes to cool down.

TRACKER FAIL MMS BIT has detected a video tracker subsystem (VTS) failure in MSP or a
sensor processor subsystem (SPS) failure in IMSP. MMS diagnostics should be
performed.

TURRET FAIL MMS BIT has detected a turret or upper shroud failure. AN MMS diagnostics
should be performed to determine if the mast turret assembly has failed.

TV FAIL MMS BIT has detected a failure in the TVS. An MMS diagnostics should be
performed to determine if TVS has failed.

VPS FAIL** MMS BIT has detected a failure in the video processor subsystem (VPS). MMS
diagnostics should be performed.

WEDGE CONST ZERO Default values are being used for MMS data constants. Maintenance assistance is
needed to load accurate data.

RNG MODE** LASER mode is RNG and DESIG switch is activated for TARGET LOCATE or
OFFSET NAV UPDATE mode.

NOTE

MMS failure status words will sometimes display without a true component failure.
Some of these failures can be activated by improper preflight or STOW procedures
of the MMS. Follow correct preflight and stow procedures for the MMS to minimize
false failures.

*MSP/MMS configuration only.

**IMSP/MMS configuration only.
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CONTROL/INDICATOR FUNCTION

MMS FXD FWD switch Selects and deselects override of all CPG directional commands to MMS.
Slews MMS LOS to fixed forward position (typically  0° azimuth, 0°
elevation) and selects TIS, white hot and wide field of view.

Figure 4-5.  Pilot Cyclic Grip Controls
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CONTROL/INDICATOR FUNCTION

ALFGL Allows operator to see more detail in scenes with high variation in
temperature.

WPN/ASE UP:

1st Toggle   WEAPONS PAGE.

2nd Toggle   CPG left VSD Sparse page.

3rd Toggle   CPG right VSD Sparse page.

DOWN:

Aircraft Survivability Equipment page.

If any other page is displayed on CPG’s MFD and the WPN/ASE switch is
activated, the CPG’s WEAPONS PAGE will be displayed.

Figure 4-6. (CDS2) CPG Auxiliary Panel (Typical) (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

ATHS/INIT Up position displays Airborne Target Handover Top page on MFD.

Down position displays INITIAL PAGE on MFD.

MMS FILTER ALL Not used.

NOTE

The higher the TIS increment the more the scene will blur with motion.

TIS INTEG Initiates integration function which permits several frames produced by the
Thermal Imaging Sensor (TIS) to be integrated, enhancing displayed data.
INTEG changes the number of frames integrated into a single TIS image.
TIS INTEG is used when the TIS picture has excessive noise such as
when a high gain setting is used (i.e., a scene with very little temp
variation, rainy day). TIS INTEG will reduce the noise but can cause
blurring of the scene when the LOS is moved. Disabled on helicopters
with IMSP.

Turn TIS INTEG on. Select TIS integrate increment until noise level is as
desired.

LMC Activate Linear Motion Compensation (LMC) to aid manual tracking.

LMC Should be used when manually designating a target. This feature
reduces the effect of random helicopter movement on manual designation
accuracy. LMC may be left on.

ALE Automatic Leveling Equalization (ALE) allows the system processor to
equalize the output levels of the TIS detectors. Activate this switch when
horizontal lines appear on TIS imagery of a bland (low contrast) scene or
a scene with uniform temperatures.

During the first 50 seconds after the TIS is powered up, this switch has
no effect. Thereafter, ALE may be manually enabled by the switch as
required to eliminate horizontal lines. After horizontal lines are no longer
apparent, ALE should be disabled.

OFF Disables ALE.

Figure 4-6. (CDS2) CPG Auxiliary Panel (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

ALFGL Allows operator to see more detail in scenes with high variation in
temperature.

WPN/ASE UP:

1st Toggle   WEAPONS PAGE.

2nd Toggle   CPG left VSD Sparse page.

3rd Toggle   CPG right VSD Sparse page.

DOWN:

Aircraft Survivability Equipment page.

If any other page is displayed on CPG’s MFD and the WPN/ASE switch is
activated, the CPG’s WEAPONS PAGE will be displayed.

Figure 4-7.  CPG Auxiliary Panel (Typical) (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

IDM/INIT Up position displays IDM Index page or last IDM page accessed.

Down position displays INITIAL PAGE 1 on MFD.

IMAGE CAPTURE Freezes image on screen for VIXL transmission.

NOTE

The higher the TIS increment the more the scene will blur with motion.

TIS INTEG Initiates integration function which permits several frames produced by the
Thermal Imaging Sensor (TIS) to be integrated, enhancing displayed data.
INTEG changes the number of frames integrated into a single TIS image.
TIS INTEG is used when the TIS picture has excessive noise such as
when a high gain setting is used (i.e., a scene with very little temperature
variation, rainy day). TIS INTEG will reduce the noise but can cause
blurring of the scene when the LOS is moved. Disabled on helicopters
with IMSP.

Turn TIS INTEG on. Select TIS integrate increment until noise level is as
desired.

LMC Activate Linear Motion Compensation (LMC) to aid manual tracking.

LMC Should be used when manually designating a target. This feature
reduces the effect of random helicopter movement on manual designation
accuracy. LMC may be left on.

ALE Automatic Leveling Equalization (ALE) allows the system processor to
equalize the output levels of the TIS detectors. Activate this switch when
horizontal lines appear on TIS imagery of a bland (low contrast) scene or
a scene with uniform temperatures.

During the first 50 seconds after the TIS is powered up, this switch has
no effect. Thereafter, ALE may be manually enabled by the switch as
required to eliminate horizontal lines. After horizontal lines are no longer
apparent, ALE should be disabled.

OFF Disables ALE.

Figure 4-7.  CPG Auxiliary Panel (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. BRST AUTO key Initiates automatic boresight sequence.

2. BRST MAN key Initiates manual boresight. Reticle is manually aligned, using LOS
CONT switch.

3. GRAY SCALE key Displays a graphic image for MFD brightness and contrast
adjustments.

4. SET UP key Returns MFD to Setup page.

Figure 4-8.  MMS Preflight Page
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CONTROL/INDICATOR FUNCTION

1. TV ON/OFF key Turns on (off) TV sensor.

2. TIS ON/OFF key Turns on (off) TIS sensor.

3. STATIC CAL key Initiates static calibration.

4. PREFLT key Returns MFD to Preflight page.

5. AIRBORNE CAL key Initiates calibration while airborne.

6. MDC ON/OFF key Manual drift compensation. Enables/disables gyro calibration
functions.

Figure 4-9.  MMS Setup Page
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CONTROL/INDICATOR FUNCTION

1. ZOOM 1X2X/TEMP ORIDE Selects image magnification. TEMP ORIDE replaces ZOOM, if LASER HOT
key message is displayed, to allow override of automatic shutdown of laser.

2. PPT key Displays prepoint waypoint list numbers of waypoint or target, or enables
MFK for entry of desired PPT Waypoint list.

3. RECORD key Activates airborne video tape recorder (AVTR) record functions.

4. VTR CONTROL PAGE key Selects AVTR control page.

5. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

6. W HOT/B HOT key Selects manner in which TIS video image is displayed.

7. Selects VIXL LIST page or FREEZE if VDU or VTR is inoperable. VIXL LIST/FREEZE
key

8. MARK key Marks stored location on tape.

9. Laser code status key Selects range only mode or desired designation code and reports status of
laser.

Figure 4-10.  Prepoint (PREPT) Page
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CONTROL/INDICATOR FUNCTION

1. AUTOCUE/TEMP ORIDE key Selects or deselects the display of cues around potential targets.
TEMP ORIDE replaces AUTOCUE, if LASER HOT message is
displayed, to allow override of automatic shutdown of laser.

2. PPT key Displays prepoint waypoint list numbers of waypoint or target, or
enables the MFK for entry of desired PPT Waypoint.

3. RECORD key Activates airborne video tape recorder (AVTR) record functions.

4. VTR CONTROL PAGE key Selects AVTR Control page.

5. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

Figure 4-11.  Prepoint (PREPT) Page (IMSP/MMS Configuration) (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. SPLT/MMS key Selects or deselects the display of a split screen (TIS and TVS videos
are displayed at the same time).

7. Present position Displays continuously updated report of helicopter current position.

8. W HOT/B HOT/NORM/INV Selects manner in which video image is displayed   white hot, black
key hot, normal, or inverted.

9. Selects the VIXL LIST page or FREEZE if VDU or VTR is inoperable. VIXL LIST/FREEZE key

10. TRACKER CENTRD/ Selects centroid or feature mode.
TRACKER FEATURE key

11. MARK key Marks stored location on tape.

12. Laser code status key Selects range only mode or desired designation code and reports
status of laser.

Figure 4-11.  Prepoint (PREPT) Page (IMSP/MMS Configuration) (Sheet 2 of 2)

4-23



TM 1-1520-248-10

CONTROL/INDICATOR FUNCTION

1. ZOOM 1X2X/TEMP ORIDE Selects image magnification. TEMP ORIDE replaces ZOOM, if LASER HOT
key message is displayed, to allow override of automatic shutdown of laser.

2. RECORD key Activates airborne video tape recorder (AVTR) record functions.

3. VTR CONTROL PAGE key Selects AVTR control page.

4. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

5. W HOT/B HOT key Selects manner in which TIS video image is displayed.

6. Selects VIXL LIST page or FREEZE if VDU or VTR is inoperable. VIXL LIST/FREEZE
key

7. MARK key Marks stored location on tape.

8. Laser code status key Selects range only mode or desired designation code and reports status of
laser.

Figure 4-12.  Forward Page
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CONTROL/INDICATOR FUNCTION

1. AUTOCUE/TEMP ORIDE key Selects or deselects the display of cues around potential targets.
TEMP ORIDE replaces AUTOCUE, if LASER HOT message is
displayed, to allow override of automatic shutdown of laser.

2. RECORD key Activates airborne video tape recorder (AVTR) record functions.

3. VTR CONTROL PAGE key Selects AVTR Control page.

4. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

5. SPLT/MMS key Selects or deselects the display of a split screen (TIS and TVS videos
are displayed at the same time).

Figure 4-13.  Forward Page (IMSP/MMS Configuration) (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. W HOT/B HOT/NORM/INV Selects manner in which video image is displayed: white hot, black hot,
key normal, or inverted.

7. Selects the VIXL LIST page or FREEZE if VDU or VTR is inoperable. VIXL LIST/FREEZE key

8. TRACKER CENTRD/ Selects centroid or feature mode.
TRACKER FEATURE key

9. MARK key Marks stored location on tape.

10. Laser code status key Selects range only mode or desired designation code and reports
status of laser.

Figure 4-13.  Forward Page (IMSP/MMS Configuration) (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. ZOOM 1X2X/TEMP ORIDE Selects image magnification. TEMP ORIDE replaces ZOOM, if LASER HOT
key message is displayed, to allow override of automatic shutdown of laser.

2. RECORD key Activates airborne video tape recorder (AVTR) record functions.

3. VTR CONTROL PAGE key Selects AVTR control page.

4. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

5. W HOT/B HOT key Selects manner in which TIS video image is displayed.

6. SLOW/FAST key Dwell rate of selected sensor. Selects desired scanning rate.

7. RAST/SPRL key MMS scan characteristics. Selects desired scanning rate.

8. WIDE/NAR key Search scanning mode. Selects desired mode.

9. Laser code status key Selects range only mode or desired designation code and reports status of
laser.

Figure 4-14.  Search Page
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CONTROL/INDICATOR FUNCTION

1. AUTOCUE/TEMP ORIDE key Selects or deselects the display of cues around potential targets.
TEMP ORIDE replaces AUTOCUE, if LASER HOT message is
displayed, to allow override of automatic shutdown of laser.

2. RECORD key Activates airborne video tape recorder (AVTR) record functions.

3. VTR CONTROL PAGE key Selects AVTR Control page.

4. DCLTR key First press   Removes MFD symbology.

Second press   Removes all symbology.

Third press   Displays all symbology.

5. SPLT/MMS key Selects or deselects the display of a split screen (TIS and TVS videos
are displayed at the same time).

Figure 4-15.  Search Page (IMSP/MMS Configuration) (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

6. W HOT/B HOT/NORM/INV Selects manner in which video image is displayed: white hot, black hot,
key normal, or inverted.

7. SLOW/FAST key Dwell rate of selected sensor. Selects desired scanning rate.

8. RAST/SPRL key MMS scan characteristics. Selects desired scanning rate.

9. WIDE/NARROW key Search scanning mode. Selects desired mode.

10. Laser code status key Selects range only mode or desired designation code and reports
status of laser.

Figure 4-15.  Search Page (IMSP/MMS Configuration) (Sheet 2 of 2)

4-29



TM 1-1520-248-10

Pressing the LOS switch during the first 54-7. BEFORE STARTING ENGINE   MMS
seconds after power turn-on may induceSWITCHES SET   CPG.
an error into the bias calculation and
cause the MMS to drift.CAUTION

2. OPR mode select switch   FWD. Allow MMS
• When MMS is operating but not being to stabilize.

used, the sight shall be slaved FWD to
prevent the payload assembly from

3. MNL/SLAVE switch   Press. Observe MMScontacting and damaging the azimuth
slews FWD.and elevation stops.

• Turn MMS mode select switch off  if
MMS  fa i l s  to  respond  to  cont ro l 4. Laser codes   Check; enter as required.
commands.

5. Laser ARM/STBY/OFF switch   STBY1. LASER ARM/STBY/OFF switch   OFF.

2. FIRST/LAST switch   As desired. 6. MMS current laser code   Select appropriate
code as required.

3. VIDEO MMS SYM INTEN toggle switch 
MAN.

4-9. TIS MANUAL SETUP PROCEDURES.4. VIDEO GAIN toggle switch   As desired.

5. VIDEO LEVEL toggle switch   AUTO. 1. MFD contrast  and brightness   Adjust  as
desired.

6. OPR mode select switch   OFF.

2. Reposition MMS LOS to bland background.7. ALFGL switch   OFF.

8. TIS INTEG switch   OFF.
3. Manual ly  reduce  GAIN  to  fu l l  negat ive

(minimum of 10 seconds),  simultaneously
9. LMC switch   OFF. activate ALE until horizontal lines are reduced

to a minimum.
10. ALE switch   OFF.

4. Rea l i gn  MMS  LOS  to  a  h igh  con t ras t
4-8 . ENGINE  RUNUP   MMS  STARTUP background.
CHECKS   CPG.

5. Adjust GAIN to positive until desired target1. MMS key   Press.
definition is achieved.

NOTE

6. Manually or automatically adjust FOCUS to
desired clarity.• MMS runup requires 3-phase AC power

from the AC generator or external  AC
power. Prior to turning the MMS on, verify
required power is available. 4-10. MMS MANUAL BORESIGHT.

• When  MMS power  is  turned  on,  the
A manual boresight is recommended prior to the firstsystem immediately checks the output of
automatic boresight on a power cycle, when LOS reticlethe LOS CONT switch on the CPG cyclic
shifts off target upon FOV or sensor change, or when acontrol grip and supplies an opposite bias

in  order  to  zeroize  the  LOS output. REBORESIGHT message remains after  automatic
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boresight.  If  any of  the previous conditions exists, • TIS HOT message may remain as an
accomplish a manual boresight as follows: advisory  message.  Disregard  i f  TIS

picture meets operational requirements.
NOTE

1. FOV SEL switch   Select  narrow field of
view for both TV and TIS sensors.• If required, TIS setup procedures should

be performed prior  to boresighting to
2. OPR mode select switch   PREFLT.obtain proper TIS picture.

• MMS is boresighted automatically in TV 3. LASER ARM/STBY/OFF switch   ARM.
NFOV  and  T IS  NFOV  on l y .  Manua l
boresighting can be accomplished in wide 4. BRST AUTO key   Press. Resolution targets
o r  na r row .  Each  senso r  shou ld  be for each sensor appear for approximately 6
boresighted in WFOV prior to NFOV seconds each then disappear. Check clear

and in focus.• Only one sensor FOV can be boresighted
at a time in BRST MAN. To boresight

5. LASER fire switch   Press and hold beforeeach, it is necessary to deselect BRST
second resolution target disappears.MAN, select the other sensor and/or FOV,

then reselect BRST MAN.
6. TV and TIS   Verify laser spot size (TV: 1/16

- 1/8 inch, TIS: 2-3 lines for MSP, 3-4 lines1. OPR mode select switch   PREFLT.
for IMSP). Verify target gate displays sizes
and tracks laser spot.  There should be no2. LASER ARM/STBY/OFF switch   ARM.
jitter of gate and spot should be centered in
gate (fig. 4-16 and 4-17).3. TV/TIS switch   Select desired sensor.

NOTE4. FOV SEL switch   Select  desired field of
view.

Repeat a manual boresight;  then repeat
automatic boresight procedure if hot spot is5. BRST MAN key   Press. Resolution target
shifted from center position or target gateappears for  approximately 6 seconds then
does not size and track laser spot.  MMSdisappears. Check clear and in focus.
maintenance  is  required  i f  laser  spot
displays incorrectly (too large or small).6. LASER fire switch   Press and hold. Adjust

LOS reticle until it is centered over the laser
7. BRST COMPLETE message   Appears inspot by adjusting the LOS CONT switch.

status block.Then release LASER fire switch.

8. LASER fire switch   Release.7. BRST MAN   Press to deselect  manual
boresight.

9. LASER ARM/STBY/OFF switch   Set as
required.8. Repeat steps 3.  through 7.  as required to

boresight each sensor and field of view.
NOTE

9. LASER ARM/STBY/OFF switch   Set as
After selecting an operational mode, if therequired.
R E B O R E S I G H T  m e s s a g e  r e m a i n s ,
accomplish a manual boresight.

4-11. MMS AUTOMATIC BORESIGHT.

4-12. MMS PILOT SWITCHES.NOTE

Pilot MMS mode select key enables pilot to view video
• If required, TIS setup procedures should from MMS. TVS/TIS line address will permit sensor

be performed prior  to boresighting to selection independent of CPG selection. If pilot and
obtain proper TIS picture. CPG view different sensors, pilot MFD will not include

4-31



TM 1-1520-248-10

MMS symbology. Pilot  MMS FXD FWD switch will
select  and deselect  override of  all  CPG directional
commands to MMS turret. When FXD FWD is selected,
MMS LOS is slewed to a position fixed at 0° azimuth
and  0°  e levat ion  to  fuselage  reference  plane.  In
addition, TIS W HOT wide field of view is selected.

1. MMS FXD FWD switch   Press.

2. MMS FXD FWD switch   Press again to
deselect.

CAUTION

Do not use excessive force on LOS CONT
switch as calibration could be adversely
affected.

4-13. TIS WINDOW HEATER.

If  TIS window heater is causing image distortion
because of extreme cold, disable window heaters as
follows:

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

SET UP
BRST COMPLETE

BRST
AUTO

BRST
MAN

GRAY
SCALE

406075-1405
J1145

PREFLT

Figure 4-16. Acceptable Track Gate/Spot 1. INIT button   Press.
Relationship TV Spot

2. PAGE 2   Press.

3. MMS WINDOW HEATER   Press.

4-14. MMS WINDOW HEATER OPERATION.

Each sensor window in the upper shroud is electrically
heated to 105 °F (41 °C) when power is applied to the
MMS. After a 10-minute purge at that temperature, the
TVS window is regulated at  10°  above the turret
internal air temperature and the TIS window heater is
automatically turned OFF. The TIS window heater is
normally OFF, because the optical characteristics of
the window will change while heat is applied and this
can affect  designation accuracy.  The operator can
reheat  the  TIS  window by  keyboard  entry  or  by
select ing  the  MMS WINDOW HEATER switch  on
INITIAL PAGE 2. If the operator reactivates the window
heat, the TIS window heater will automatically shut off
when the temperature reaches turret air temperature
plus 10°.

NOTE

When  the  window heater  cycles  ON,  a

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD HSD MMS COMM

SET UP

BRST
AUTO

BRST
MAN

GRAY
SCALE

PREFLT

406075-1406
J1145

BRST

defocusing effect  is  likely to occur.  This
Figure 4-17. Acceptable Track Gate/Spot effect will last from 2 to 10 seconds until the

Relationship TIS Spot heater cycles OFF.
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4. LOS CONT switch   Trim LOS as desired.4-15. MMS STOW PROCEDURES.

NOTE 4 - 1 8 . M M S  S E A R C H  ( S R C H )  M O D E
PROCEDURES.In order to save the MMS boresight and

diagnostic data,  place MMS in the stow
NOTEposition. When the data is saved, an MMS

message on the MMS page will  appear
The search pattern,  once selected, willstating STORE COMPLETE. Turn MMS off
remain  direct ly  related  to  the  azimuth/before reducing throttle to idle.  The AC
elevation pointer, regardless of helicoptergenerator will drop off line when the rotor
heading or attitude.speed is reduced below 91 percent.

1. MMS key   Press.1. MMS key   Press.

2. MMS mode select switch   SRCH.
2. MMS mode select  switch   STOW. MMS

turret rotates to aft viewing position.
3. LOS CONT switch   Aim LOS at desired

search area.
3. After 1 to 3 minutes, MFD displays   STORE

COMPLETE. 4. RAST/SPRL key   As desired.

CAUTION 5. SLOW/FAST key   As desired.

6. MNL/SLAVE switch   Press.Do not place MMS mode select switch to
O F F  u n t i l  S T O R E  C O M P L E T E  i s

7. When  target  is  acquired  on  MFD,  MNL/displayed.
SLAVE switch   Press.

4. MMS mode select switch   OFF.
8. LOS CONT switch   Maneuver switch to

track target with LOS reticle.
4 - 1 6 . P R E P O I N T  ( P R E P T )  O P E R A T I N G
PROCEDURES. 4-19. MMS AREA TRACK PROCEDURES.

1. MMS key   Press.
1. MMS key   Press.

2. MMS mode select switch   PREPT. 2. MMS mode select switch   FWD, PREPT, or
SRCH.

3. PPT key   Press. List displayed

3. MNL/SLAVE switch   PRESS.
4. Using MFK, enter desired waypoint number

into list. 4. FOV SEL switch   Select  desired field of
view.

5. To observe this target location, MNL/SLAVE
switch   Press. 5. LOS CONT switch   Maneuver MMS LOS to

track desired scene.

4 - 1 7 . M M S  F O R W A R D  ( F W D )  M O D E 6. AREA TRK switch   Press.
OPERATING PROCEDURES.

NOTE
1. MMS key   Press.

From this  mode  of  operat ion,  a  fur ther
2. MMS mode select switch   FWD. selection of  Acquire-on-the-Move, point

track, or a return to Manual Track may be
3. MNL/SLAVE switch   PRESS. accomplished.
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• To  return  to  manual  t rack,  f rom any4-20. MMS  ACQUIRE-ON-THE-MOVE  TO
tracker mode, press MNL/SLAVE switch.POINT TRACK PROCEDURES.

1. Area track procedures   Accomplish. 4-24. AREA TRACK PROCEDURES   IMSP/
MMS.2. PNT TRK switch   Press.

1. MMS key   Press.3. LOS CONT switch   Maneuver to place
acquisition box over target.

2. MMS mode select switch   FWD, PREPT, or
SRCH.4. When acquisition box is centered over target,

LOS CONT switch   Release.
3. MNL/SLAVE switch   PRESS.

5. PNT TRK switch   Press.
4. FOV SEL switch   Select field of view (wide,

wide 2X, wide 4X, narrow, narrow 2X, or
4-21. POINT TRACK PROCEDURES. narrow 4X).

1. MMS key   Press. 5. Select preferred modes (MFD keys):

2. MMS mode select switch   FWD, PREPT, or SPLT/MMS   Split screen.
SRCH. AUTOCUE ON/OFF   Display  cues  around

potential targets.
3. MNL/SLAVE switch   Press to enter manual FREEZE   Freeze frame. (Not an option if mode

track. select switch is set to SRCH.)
W HOT/B HOT (TIS)   Change polarity.

4. LOS CONT switch   Maneuver switch to NORM/INV (TVS)   Change polarity.
place LOS reticle over target then release.

6. LOS CONT switch   Actuate to track desired
5. PNT TRK switch   Press. scene.

7. LOS CONT switch   Release.4-22. OFFSET ACQUIRE PROCEDURES.

8. AREA TRK switch   Press.1. Point track procedures   Accomplish.

NOTE2. PNT TRK switch   Press.

3. LOS CONT switch   Move laser hitpoint to • From Area Track, you can go to Acquire-
desired point off target. on-the-Move, Procedure or Offset  Area

Track Procedure.

4-23. OFFSET TRACK PROCEDURES. • In Area Track (if  there are secondary
targets), you can move transition target
gate  (press  TGT SEL  switch)  or  turn1. Point track procedures   Accomplish.
transition target into primary target and go
to Point Track (press PNT TRK switch).2. PNT TRK switch   Press.

NOTE
4-25. ACQUIRE-ON-THE-MOVE PROCEDURES
  IMSP/MMS.• R e t u r n  t o  p o i n t  t r a c k  m a y  b e

accompl ished  by  pressing  PNT TRK 1. Area  track  or  point  t rack  procedures 
switch a second time. Accomplish.

• Procedures in paragraphs 4-24 through 4-
28 are for the  IMSP/MMS configuration.
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2. AREA  TRK  sw i t ch   P ress  t o  d i sp lay
7. When LOS reticle is over target, LOS CONTacquisition cursor.

switch   Release.

3. LOS CONT switch   Actuate  to  place
8. PNT TRK switch   Press.acquisition cursor over target.

NOTE4. When acquisition cursor is over target, LOS
CONT switch   Release.

• From Point Track, you can go to Acquire-
5. Repeat steps 2 through 4 to acquire more on-the-Move, Procedure or Offset Point

targets. (MMS can track up to six targets.) Track Procedure.

• In Point Track, you can move transitionNOTE
target gate (press TGT SEL switch) or
turn transition target into primary target

• In Acquire-on-the-Move, you can turn (press PNT TRK switch).
transition target into primary target and go
to Point Track (press PNT TRK switch).

4-27. OFFSET POINT TRACK PROCEDURES• When Acquire-on-the-Move is entered   IMSP/MMS.from Point Track, you can turn transition
target into secondary target and return to

1. Point track procedures   Accomplish.Point Track (press TGT SEL switch); or
when entered from Area Track, you can

2. If transition target gate appears on MFD: TGTreturn to Area Track (press TGT SEL
SEL switch   Press until  transition targetswitch).
gate disappears.

4-26. POINT TRACK PROCEDURES   IMSP/ 3. PNT TRK switch   Press to display laser hit
point reticle.MMS.

4. LOS CONT switch   Actuate to place laser1. MMS key   Press.
hitpoint reticle at desired point off target.

2. MMS mode select switch   FWD, PREPT, or
SRCH. 5. PNT TRK switch   Press.

3. MNL/SLAVE switch   Select manual. NOTE

From Offset Point Track, you can return to4. FOV SEL switch   Select field of view (wide,
Point Track (press PNT TRK switch) or gowide 2X, wide 4X, narrow, narrow 2X, or
to Acquire-on-the-Move Procedure.narrow 4X).

5. Select preferred modes (MFD keys):
4-28. OFFSET AREA TRACK PROCEDURES 
IMSP/MMS.SPLT/MMS   Split screen.

AUTOCUE ON/OFF   Display  cues  around
1. Area track procedures   Accomplish.potential targets.

TRACKER CENTRD/FEATURE   Select centroid
2. If transition target gate appears on MFD: TGTof feature. (Not an option if mode select switch is

SEL switch   Press until  transition targetset to SRCH.)
gate disappears.FREEZE   Freeze frame. (Not an option if mode

select switch is set to SRCH.)
W HOT/B HOT (TIS)   Change polarity. 3. PNT TRK switch   Press to display laser hit
NORM/INV (TVS)   Change polarity. point reticle.

6. LOS CONT switch   Actuate to place LOS 4. LOS CONT switch   Actuate to place laser
reticle over target. hitpoint reticle at desired point off target.
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5. PNT TRK switch   Press. 1. Point track procedures   Accomplish.

NOTE 2. LASER ARM/STBY/OFF switch   ARM.

From Offset Area Track, you can return to 3. FIRST/LAST switch   As desired.
Area Track (press PNT TRK switch) or go to
Acquire-on-the-Move Procedure.

4. RNG/laser code key   Select desired code.

4 - 2 9 . L A S E R  R A N G E F I N D I N G 5. DESIG switch   Press down.
PROCEDURES.

6. LASER fire switch   Press and hold 3 to 5
CAUTION seconds then release.

7. I f  r a n g e  a n d  t a r g e t  c o o r d i n a t e s  a r eDamage to the laser range receiver may
considered acceptable, STORE key   Press.occur (depending on target responsivity)
Target  coordinates  wi l l  be  stored  in  theat laser ranges less than 500 meters.
displayed target storage register.Therefore, the use of the laser on targets

a t  l e s s  t h a n  5 0 0  m e t e r s  i s  n o t
recommended. 8. If range and coordinates are not acceptable,

REJECT key   Press.
NOTE

9. LASER ARM/STBY/OFF switch   As desired.
For  maximum accuracy,  laser  ranging/
designating must be accomplished in narrow

NOTEfield of view and point track.

 If  LASER mode is RNG and DESIG1. Manual point track procedures   Accomplish.
switch is activated, RNG MODE is displayed
in MMS status block and TARGET LOCATE2. LASER ARM/STBY/OFF switch   STBY.
mode is inhibited.

3. Verify laser code in RNG.

4-31. LASER OFFSET NAVIGATION UPDATE4. LASER ARM/STBY/OFF switch   ARM.
PROCEDURES.

5. FIRST/LAST switch   As desired.

1. MMS mode key   Press.6. LASER fire switch   Press. Range to target
(in meters) will flash adjacent to RNG.

2. DESIG switch   Press up.
NOTE

3. Laser  status  key   Select  a  laser  code
In the range-only mode, the laser fires a authorized for this purpose that does not
single  pulse  each  t ime  the  LASER f i re interfere with laser guided weapons in the
switch is pressed. area. The system defaults to RNG laser code

on subsystem activation. RNG laser code is
7. LASER ARM/STBY/OFF switch   As desired. not acceptable to offset updating.

4. PPT  key   Ve r i f y  co r rec t  waypo in t  i s4-30. LASER TARGET LOCATE DESIGNATION
selected or enter as required.PROCEDURES.

5. LASER FIRST/LAST switch   As desired.WARNING

6. Point track procedures   Accomplish.
Target  locate  function  shall  not  be
performed while in direct waypoint mode

7. LASER ARM/STBY/OFF switch   ARM.on aircraft  configured with version 7.0
software (CDS2). Failure to comply can
result in calling fire upon yourself.
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8. LASER fire switch   Press and hold 3 to 5
NOTEseconds then release.

NOTE • Airborne calibration should be checked for
proper accuracy on every flight. Airborne
calibration is performed only if prepoint• If  navigation error is greater than 300
target is not visible in narrow field of view.meters, the system will not automatically

update. • Surveyed locations are much better than
ones whose coordinates are read from a• NAV updates are not allowed in GPS or
map.GPS/INS modes.

1. Target waypoint   Enter and select as fly-to9. If CONFIRM   REJECT appears, proceed as
waypoint in the flightplan.follows:

2. Ensure the navigation system is accurate.a. If  range and coordinates are considered
acceptable, CONFIRM key   Press.

3. Helicopter   Position at a hover at least 3
km from target being used with the targetb. If range and coordinates are not acceptable,
visible in the MMS.REJECT key   Press.  Repeat  steps  4

through 9.
4. MMS mode select switch   PREFLT.

10. LASER ARM/STBY/OFF switch   As desired.
5. SETUP key   Press.

NOTE
6. AIRBORNE CAL key   Press to display the

AIRBORNE CALIBRATION page (fig. 4-18).• Offset update mode must be exited prior
to using flyover update.

7. CLEAR key   Press as required to eliminate
• If NAV update fail message appears and existing airborne cal values.

f lyover  update  is  desired,  exi t  of fset
update mode by pressing MMS mode key. 8. STORE key   Press as required.

9. TV or TIS narrow field-of-view   Select and4-32. AIRBORNE CALIBRATION.
point track the target.

Airborne calibration (airborne cal) is a flight calibration
required to correct pointing errors in EGI, TAMS, and 10. Target   Position helicopter to put target
MMS  subsys tems .  I t s  f unc t i on  i s  t o  compare greater than 90° to the right of helicopter.
commanded and actual LOS angles and compute error
terms  that  are  used  dur ing  PREPOINT,  TARGET 11. TGT RIGHT key   Press.
LOCATE,  OFFSET UPDATE,  and  MFD weapons
engagement.

12. Target   Perform a right  pedal  turn at  no
more  than  5 °  pe r  second  to  pos i t i onA valid airborne calibration is essential for maintaining
helicopter to put target greater than 90° to thethe required accuracy on the weapons steering cue
left of helicopter.present on the pilots MFD. It is especially critical during

ATAS engagements where the steering cue and the
ATAS seeker box must be overlapped for seeker 13. TGT LEFT   Press.
acquisition of the target. HMS is also critical in that the
HELLF IRE  seeke r  cue  and  MMS  LOS  mus t  be 14. STORE key   Press to load these values in
coincident for constraints to be met. nonvolatile memory.

The  fol lowing  descr ibes  the  airborne  cal ibrat ion
procedure including a means to evaluate the validity of 15. MMS mode select switch   PREPT. Prepoint
the correction factors. the target with wide field of view selected and
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2. SETUP key   Press.
verify airborne cal accuracy by verifying that
the target is within narrow field of view area.

3. MDC key   Press to ON.

NOTE
CAUTION

• Failures of airborne cal are usually very
obvious. When step 15 is completed and Ten to 200 seconds can be used and the
the target is not even close, sequence longer sample will provide more accurate
through the flight  plan back to correct data. During the sampling period, the
target and repeat airborne cal beginning MMS LOS will continue to drift. Do not
at step 3. allow MMS to contact stops.

• If step 15 reveals the target is close but
4. MDC key   Press to OFF.

not within narrow FOV or if an azimuth
error exists but elevation is good, an EGI

5. MMS mode select switch   FWD.heading error could be the cause. In this
event,  repeat  the  ent i re  airborne  cal
beginning at step 1. 6. MNL/SLAV switch   Press as necessary to

enter FWD mode.

4-33. MANUAL DRIFT COMPENSATION.
7. MNL/SLAV switch   Press to enter manual

track mode.
1. MMS mode select switch   PREFLT.

8. LOS drift   Check. If the drift had not been
corrected, call maintenance.
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AIRBORNE CALIBRATION

PP

TGT

STORE

TGT LEFT
COMPLETE

PM-7234-3073

PM-7234-2573

CLEAR

TGT RIGHT

406075-1529
J1336

CONTROL/INDICATOR FUNCTION

1. TGT RIGHT key Initiates calibration with target to right of helicopter.

2. CLEAR key Sets the default values for the airborne calibration into memory replacing
any previous values stored.

3. STORE key Stores the calibration value into non-volatile memory.

4. TGT LEFT key Initiates calibration with target to left of helicopter.

5. TGT key Key has no function. Displays coordinates of airborne calibration location.

6. PP key Key has no function. Legend displays present position.

Figure 4-18.  AIRBORNE CALIBRATION Page
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1. MMS   Place in any operational mode.4-34. AIRBORNE VIDEO TAPE RECORDER.

The Airborne Video Tape Recorder (AVTR) is a video NOTE
tape recorder with ability to record and play back MMS
video  as  wel l  as  any  CDS page  and  associated
symbology. • MARK function is lost  in MMS search

mode.
a. AVTR Description. The AVTR consists of  a

video tape recorder and the CDS interface for system • Functions of the AVTR command keys will
control and operation. Power is provided by 28 Vdc be boxed when that command is selected.
essential  bus and circuit  protection is provided by
VIDEO RCDR circuit breaker located on the auxiliary

2. ZOOM key   Press to select zoom.circuit breaker panel. Power is supplied to the AVTR
when power is applied to the aircraft.

NOTE
b. AVTR Controls and Functions. The system is

controlled by MFD line address keys, by pushing circuit
• VTR TAPE FULL will display to indicatebreakers in, and monitored through CDS interface. The

end of  tape when RECORD function issignal provided by the CDS and MMS video is then
selected.recorded and played back as selected by the aircrew.

Refer  to  f ig.  4-19  through  4-21  for  controls  and
• CASSETTE NOT LOADED will  displayfunctions. Refer to table 4-2 for variations in operation

oppos i t e  RECORD  key  when  v ideobetween the THOMPSON TRT and PRECISION ECHO
cassette has not been loaded in AVTR.AVTR.

• Functions of the AVTR command keys willc. AVTR Operation. The AVTR records and plays
be boxed when that command is selected.

back MMS video or any CDS display. AVTR control
legends are displayed in any MMS operation mode

3. RECORD key   Press to record MMS videoexcept when declutter  is pressed or NAV offset  on
o r  MFD  pages .  RECORDING  d i sp laystarget locate functions are selected.
opposite key.

NOTE
4. VTR CONTROL PAGE key   Press to select

AVTR Control page. VTR CONTROL PAGE
displays.• (CDS2)  I f  ISP  fai ls,  the  AVTR is  not

operational.

5. FF key   Press to select AVTR fast forward•  If  L MCPU fails,  the AVTR is not function.
operational.

• AVTR can  only  record  and  playback 6. STOP key   Press to stop AVTR recording
images on the CPGs MFD. event.

• The AVTR keys are still active when 2X
7. PLAYBACK key   Press  to  review  lastzoom is selected even though legends

recorded AVTR event.with those keys are not displayed.

• Pressing  any  mode  select  key  (VSD, 8. GO TO MARK   Press to position tape to
HSD, etc.) will return to 1X. preselected mark.

• TEMP ORID will  replace ZOOM/AUTO
9. REWIND key   Press to select AVTR rewindCUE legend, if LASER HOT displays, to

function.al low  aircrew  to  overr ide  automat ic
shutdown of  laser.  ZOOM legend will
d i sp lay  aga in  once  TEMP  ORID  i s 10. COUNTER RESET key   Press to reset
activated. AVTR counter to zero.
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CONTROL/INDICATOR FUNCTION

1. ZOOM/TEMP ORIDE key (CDS2) ISP/  L MCPU function. (Not available with IMSP
installed.)

2. PPT key MMS function.

3. RECORD key Activates AVTR record functions.

4. VTR CONTROL PAGE key Selects AVTR Control page.

5. DCLTR key MMS function.

6. W HOT/B HOT key MMS function.

7. MMS function.(CDS2) FREEZE/  VIXL LIST
key

8. MARK key Used to mark stored location on tape.

9. Laser code status key MMS function.

Figure 4-19.  MMS Page With AVTR Controls
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CONTROL/INDICATOR FUNCTION

1. ZOOM/TEMP ORIDE key (CDS2) ISP/  L MCPU function. If laser overheats, ZOOM is
replaced with TEMP ORIDE. (Not available with IMSP installed.)

2. STOP key Stops AVTR fast forward, rewind, and record functions.

3. RECORD key Activates AVTR record functions.

4. PLAYBACK key Activates AVTR playback function.

5. DCLTR key MMS function.

6. GO TO MARK key Advances AVTR to marked position.

7. REWIND key Selects AVTR rewind function.

8. COUNTER RESET key Resets AVTR tape counter.

9. MARK key Used to mark stored location on tape.

10. FF key Activates AVTR fast forward function.

Figure 4-20.  AVTR Control Page

4-42



TM 1-1520-248-10

1

2

3

4

35

6

7

8

406075-1574-17
J1336

CONTROL/INDICATOR FUNCTION

1. STOP key Stops AVTR fast forward, rewind, and record functions.

2. Tape Counter key Boxed numerals indicate current tape count.

3. PLAYBACK key Activates AVTR playback function.

4. DCLTR key CDS function.

5. REWIND key Selects AVTR rewind function.

6. FREEZE key Activates AVTR frame freeze function.

7. MARK key Used to mark stored location on tape.

8. FF key Selects AVTR fast forward function.

Figure 4-21.  AVTR Control Page In Playback Mode
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4. Access INITIAL PAGE 2.
11. MARK key   Press  to  select  tape  mark

function.  MARK is used to mark a stored NOTE
location on tape to which tape can later be
positioned. This step is essential  when operating a

Precision Echo VTR.
NOTE

5. Initiate MANUAL UNTHREAD by pressing L-2
• While in playback mode displayed image and then waiting 30 seconds prior to opening

size is reduced differentiating it from the AVTR door.
larger image displayed with live video.

CAUTION• AVTR tape must be manually unthreaded
before the tape can be removed from
AVTR. To prevent damage to carriage and tape,

do not pry carriage assembly up and
d. AVTR Tape Insertion. attempt manual removal of jammed AVTR

tape.(1) Thompson TRT:

(a) Open door. NOTE
(b) Insert tape.

Electrical  power may be removed at  this
(c) Close door. point if necessary.

(2) Precision Echo:
6. Open AVTR door and ensure AVTR tape is

(a) Open door. up or forward and in unthreaded position. If
AVTR tape  is  not  in  up  or  forward  and(b) Insert tape.
unthreaded position, notify Maintenance.

(c) Depress locking lever.

7. Remove AVTR tape by pushing red ejection(d) Verify cassette carriage has latched down.
button or green release lever.

(e) Close door.

NOTE 4-35. (CDS2) DATA TRANSFER SYSTEM.

The Data Transfer System (DTS) enables crew to
• The  Thompson  TRT uni t  wi l l  thread rapidly load CDS with required mission data prior to

automatically if power is present. f l ight .  The  DTS can  program CDS memory  wi th
following:• The  Precis ion  Echo  uni t  wi l l  thread

automatically if power is present, provided
1. Aircrew checklist.the manual unthread command is not still

being initiated. If the unthread command
is still  present,  cycle the VTR C/B or 2. Initial position coordinates.
access the MFD VTR page and initiate
the stop command, to thread the tape.

3. 30 Waypoints and 30 targets,  10,  TACAN
stations with elevation, magnetic variation,e. AVTR Tape Removal.
and nav frequency or channel TACAN mode,
channel and ID.

1. Verify AVTR door is closed.

4. Flight plan of up to 20 waypoints.2. Ensure electrical power is supplied to aircraft.

5. Battlefield graphics list of up to 40 waypoints.3. Ensure ESSENTIAL BUS is in RUN.

6. Prepoint List.
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TABLE 4-2. OH-58D AVTR COMPARISON MATRIX

VTR FUNCTION THOMPSON TRT PRECISION ECHO
406-377-003-101 406-377-003-103

MFD Video Synchronization Proper Sync. Does not sync. as well in fast and
rewind search modes.

Video Output of Unrecorded Tape Generates random noise signal (ISP “Blank” video output, i.e., there is no
expects signal at all times). signal. Signal ISP is always expecting

a signal, the interface between the
ISP and VTR may lock up.

NOTE: Will not receive “VTR FAIL”
advisory.

Tape Unthread Unthreads automatically when VTR Only means of unthread is via CDS
door is opened with power on. “UNTHREAD” command from cockpit.

Tape Eject Unthread via CDS command or by Unthread via CDS command,
VTR door (Power on A/C.) Press red activates release lever.
button.

Video Frame Counter “Linear” counter used. Counter will “Frame” counter used. If unrecorded
increment/decrement on unrecorded tape passes into passes into tape
tape in fast forward, rewind, or play counter, counter will not increment/
modes. decrement.

Tape Speed Rewind/Fast Forward Approx. 3 minutes end-to end. Approx. 6 minutes end-to-end.
with 2 Hour Tape

7. For each FM radio: a. XMIT manual frequency.

a. Manual channel frequency. b. XMIT frequency for channels 1-9.

b. Cue channel frequency and ID (SINCGARS c. RECV manual frequency.
only).  For 17 presets,  frequency and ID
(shared between FM-1 and FM-2). d. RECV frequency for channels 1-9.

c. Radio mode. e. Selective addresses for all channels.

8. For the UHF radio:
f. Radio mode.

a. Manual channel frequency and ID. For 17
g. Scan list.presets, frequency, and ID.

11. IFF modes and 3/A code.b. Radio mode.

12. The pilot may at any time store all currentc. Up to six WODs, including dates (for HQII).
mission data into one of  the three storage
locations in the DTS.9. For the VHF radio:

13. Laser codes A through H.a. Manual channel frequency.

14. For ATHS:b. For 17 presets, frequency, and ID.

10. For the HF radio: a. Net definitions for eight nets.
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b. Subscriber lists for each net. NOTE

A boxed  LOAD FAIL  wi l l  d isplay  in  thec. Transmit/receive authentication codes and
center of the LOAD MISSION page if dataline number.
loading is unsuccessful.

d. Current net assignments.
4. LOAD MISSION (1, 2, 3) keys   Press as

required to load mission data 1, 2, or 3.
e. Authentication subscriber data.

d. DTS Mission Storing.
15. For weapons:

NOTE

a. Gun rounds count.

• Ensure that an operational  battery is
b. ATAS uncage mode. instal led  in  the  data  cartr idge  before

installation in the aircraft. If no internal
battery power is available,  the missionc. HELLFIRE primary/alternate laser code.
store function of aircraft data to the data
cartridge cannot be accomplished. No

d. HELLFIRE missiles per code. “DTS FAIL” message will be displayed
under these conditions.

e. Rocket types per zone.
• STORE FAIL will display if data storing is

unsuccessful.
f. Rocket fuze/cue distances (airburst  and

contact).
1. STORE DATA IN MISSION 1, 2, or 3 keys 

Press as required to store mission data.a. DTS Description. The DTS consists of a ground
station,  a data transfer cartridge (DTC),  and data

2. STORE key   Press.transfer receptacle (DTR) in the helicopter. Power is
provided by 28 Vdc essential bus and circuit protection

3. MFK   Enter required identifier for selectedis provided by DATA XFER circuit breaker located on
stored data keys.the center post circuit breaker panel.

b. DTS Controls and Functions. The system is
4-36.  DATA TRANSFER SYSTEM.controlled by MFD keys and monitored through the

CDS interface. See fig. 4-22 for controls and functions. The Data Transfer System (DTS) enables crew to
rapidly load CDS with required mission data prior to

c. DTS Mission Loading. flight.  The DTS can program CDS memory with the
following:

NOTE
1. Aircrew checklist.

Data may be loaded and stored while on the
ground or in flight, although weapons data 2. Initial position coordinates.
and  i n i t i a l  pos i t i on  da ta  w i l l  no t  be
transferred during an in-flight load. 3. 30 Waypoints, 30 targets, 10 TACAN stations

with  elevat ion,  magnet ic  var iat ion,  and
1. INIT PAGE 1 key   Press. INITIAL PAGE 1 navigat ion  f requency  or  channel  TACAN

displays. mode, channel and ID.

2. INIT PAGE 2 key   Press. INITIAL PAGE 2 4. Flight plan of up to 20 waypoints.
displays.

5. Battlefield graphics list of up to 40 waypoints.
3. DATA LOADER TRANSFER key   Press. DL

TRANSFER page displays. 6. Prepoint List.
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7. For each FM radio: a. Gun rounds count.

a. Manual channel frequency. b. ATAS uncage mode.

b. Cue channel frequency and ID (SINCGARS c. HELLFIRE primary/alternate laser code.
only).  For 17 presets,  frequency and ID

d. HELLFIRE missiles per code.(shared between FM-1 and FM-2).

e. Rocket types per zone.c. Radio mode.

f. Rocket fuze/cue distances (airburst  and8. For the UHF radio:
contact).

a. Manual channel frequency and ID. For 17
a. DTS Description. The DTS consists of a groundpresets, frequency, and ID.

stat ion,  a  data  t ransfer  module  (DTM),  and  data
recep tac le  un i t  (DRU)  i n  t he  he l i cop te r .  (Theb. Radio mode.
combination of the DRU, with the DTM plugged in to it,
is also referred to as the Map Data Unit (MDU).) Powerc. Up to six WODs, including dates (for HQII).
is  provided  by  28  Vdc  essent ia l  bus  and  circui t

9. For the VHF radio: protection is provided by DATA XFER circuit breaker
located on the aft overhead console panel.

a. Manual channel frequency.
b. DTS (MDU) Controls and Functions. The DTS

b. For 17 presets, frequency, and ID. (MDU)  is  control led  by  MFD keys  and  monitored
through the CDS interface. See fig. 4-22 for controls

10. For the HF radio: and functions.

c. DTS (MDU) Mission Loading.a. XMIT manual frequency.

NOTEb. XMIT frequency for channels 1-9.

c. RECV manual frequency. • Data may be loaded and stored while on
the ground or in flight, although weaponsd. RECV frequency for channels 1-9.
data and initial position data will not be
transferred during an in-flight load.e. Selective addresses for all channels.

• RMS map data stored in the DTS (MDU)f. Radio mode.
is available to the CDS for operation of
the RMS but is not downloaded to theg. Scan list.
aircraft.

11. IFF modes and 3/A code.
1. INIT  button   Press.  INITIAL  PAGE 1

displays.12. The pilot may at any time store all current
mission data into one of  the three storage

2. INIT PAGE 2 key   Press. INITIAL PAGE 2locations in the MDU.
displays.

13. Laser codes A through H.
3. DATA LOADER TRANSFER key   Press. DL

TRANSFER page displays.14. For IDM:

NOTEa. Net definitions for eight nets.

A  boxed  LOAD FAIL  wi l l  d isplay  in  theb. Subscriber lists for each net.
center of the LOAD MISSION page if data

c. Transmit/receive authentication codes and loading is unsuccessful.
line number.

4. LOAD MISSION (1, 2, 3) keys   Press as
d. Current net assignments. required to display LOAD MISSION 1, 2, or 3

page (fig. 4-23).e. Authentication subscriber data.

15. For weapons: 5. Select desired mission load data.
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6. LOAD key   Press to initiate loading. NOTE

d. DTS (MDU) Mission Storing.
• (CDS2)  I f  the  ISP  fai ls,  ADSS is  not

available.NOTE

•  I f  the  MCPUs  fai l ,  ADSS is  notSTORE FAIL will display if data storing is
available.unsuccessful.

c. ADSS Controls and Functions. The system is
1. STORE DATA IN MISSION 1, 2, OR 3 keys controlled by MFD keys and cyclic switches. See fig. 4-

  Press  as  required  to  display  STORE 26 for test pattern and fig. 4-27, 4-28, and 4-29 for
MISSION 2 page (fig. 4-24). controls and functions.

2. Select desired mission store data.
WARNING

3. STORE key   Press to initiate store.

If the -903 version of the ODA is being4. MFK   Enter required identifier for selected
used, failure to remove ANVIS neck cordstored data keys.
prior to operation of ADSS may prevent
egress from the aircraft in an emergency.

4-37. NOTEBOOK.
d. ADSS Operation.

The NOTEBOOK page presents the aircrew with an
additional scratchpad for data entry and information 1. INIT  button   Press.  INITIAL  PAGE 1
display. The NOTEBOOK page (fig. 4-25) is accessed displays.
by pressing the L-5 NOTEBOOK key on the INITIAL
PAGE 1. With the manipulations of a data edit bar and

2. PAGE 2  key   Press.  INITIAL  PAGE 2cursor, lines of text are entered, deleted, or inserted
displays.into a field display by MFK or ground station. The edit

bar and cursor are positioned using the line address
keys along the left side of the MFD. The NOTEBOOK 3. Pilot cyclic ODA switch   Press to activate
permits entry of 44 characters on 10 lines of text on 20 ADSS ODA display. CPG ODA is activated by
pages. default.

4. ADSS ODA TEST key   Press. Test pattern4 - 3 8 . A N V I S  D I S P L A Y  S Y M B O L O G Y
displays  in  ODA.  Check  al l  l ines  of  test

SUBSYSTEM. pattern display. An absent line indicates ODA
display failure.The ANVIS Display Symbology Subsystem (ADSS)

provides  the  pi lot  and  CPG wearing  night  v is ion
5. ADSS ODA TEST key   Press to delete testdevices with VSD displays superimposed on the real

world imagery. pattern.

a. (CDS2) ADSS Description. The ADSS consists NOTE
of  ISP  dr ive  electronics  and  two  Opt ical  Display
Assemblies (ODA) which mount on ANVIS night vision

P i l o t  ODA  d i sp lay  b r i gh tness  can  bedevices. ADSS provides three modes of VSD displays:
controlled with the ADSS brightness selectNormal, Hover, and Hover Bob-up.
switch located on pilot cyclic. Successive
presses of this switch cycle pilot ODA fromb.  ADSS Description. The ADSS consists of
OFF, to preset brightness, to maximumMCPU dr ive  electronics  and  two  Opt ical  Display
brightness, to OFF. The preset brightnessAssemblies (ODA) which mount on ANVIS night vision
level is the level indicated and adjusted ondevices. ADSS provides three modes of VSD displays:
INITIAL PAGE 2.Normal, Hover, and Hover Bob-up.
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CONTROL/INDICATOR FUNCTION

1. STORE DATA IN MISSION 1 Calls up STORE MISSION 1 page.
key

2. STORE DATA IN MISSION 2 Calls up STORE MISSION 2 page.
key

3. STORE DATA IN MISSION 3 Calls up STORE MISSION 3 page.
key

4. INIT PAGE 1 key Calls up INITIAL PAGE 1.

5. INIT PAGE 2 key Calls up INITIAL PAGE 2.

6. LOAD MISSION key Calls up LOAD MISSION 3 page.

7. LOAD MISSION key Calls up LOAD MISSION 2 page.

8. LOAD MISSION key Calls up LOAD MISSION 1 page.

Figure 4-22.  DL TRANSFER Page
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CONTROL/INDICATOR FUNCTION

1. (CDS2) ATHS key Selects/deselects ATHS data for loading.

Selects/deselects IDM data for loading. IDM key

2. LASER CODES key Selects/deselects laser data for loading.

3. WEAPONS DATA key Selects/deselects WEAPONS data for loading.

4. DATA LOADER TRANSFER key Selects/deselects DATA LOADER TRANSFER page.

5. LOAD key Initiates loading of selected data.

6. ALL key Selects data for loading. Individual lines may be deselected using
line address keys.

7. WAYPOINTS key Selects/deselects WPT and TGT data for loading.

8. COMM key Selects/deselects communication data for loading.

9. INIT POS key Selects/deselects initial position coordinates for loading.

Figure 4-23.  LOAD MISSION 2 Page
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CONTROL/INDICATOR FUNCTION

1. (CDS2) ATHS key Selects/deselects ATHS data for storage.

Selects/deselects IDM data for storage. IDM key

2. LASER CODES key Selects/deselects laser data for storage.

3. WEAPONS DATA key Selects/deselects WEAPONS data for storage.

4. DATA LOADER TRANSFER key Selects DATA LOADER TRANSFER page.

5. STORE ID key Allows the mission identifier to be input. Only displays in the store
mission mode.

6. STORE key Initiates storage of selected data.

7. ALL key Selects all data for storage.

8. WAYPOINTS key Selects/deselects WPT data for storage.

9. COMM key Selects/deselects communication data for storage.

10. INIT POS key Selects/deselects initial position coordinates for storage.

Figure 4-24.  STORE MISSION 2 Page
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CONTROL/INDICATOR FUNCTION

1. GOTO PAGE key Selects NOTEBOOK page identified by entered number.

2. INS LINE key Inserts line of text into text field.

3. DEL LINE key Deletes line of text from text field.

NOTE

The legend PREV PAGE is not displayed on page 1.

4. PREV PAGE key Accesses previous NOTEBOOK page.

5. NEXT PAGE key Accesses next NOTEBOOK page.

6. → key Moves cursor right.

7. ← key Moves cursor left.

8. ∇  key Moves edit bar down text field.

9. ∆ key Moves edit bar up text field.

10. EDIT key Activates cursor bar for editing.

Figure 4-25. (CDS2) NOTEBOOK Page

4-52



TM 1-1520-248-10

increases display brightness through eight
settings. R-2 decreases display brightnessNOTE
and turns ODA off. Function is the same for
p i l o t  ODA  when  IN IT IAL  PAGE  2  i sCPG  ODA  d i sp lay  b r i gh tness  can  be
accessed from pilot MFD.controlled from INITIAL PAGE 2 with R-1

and  R-2  keys.  R-1  turns  on  ODA and
6. Press ODA switch to select  ODA display

brightness as desired.

NOTE

Pilot and CPG processing are independent
of each other, except that only the pilot has
control of Hover Bob-Up mode. (See fig. 4-
29.)

7. ADSS DECLUTTER key  Press to select no
declutter level, level 1 declutter, or level 2
declutter, as desired.

a. Level  1 declutter  removes analog radar
altitude, rate of climb, and analog scale.

b. Leve l  2  dec lu t t e r  a l so  removes  the
barometric altitude, indicated airspeed,
torque  and  torque  box,  Hover  Bob-up
position box, and all weapon symbology.

8. (CDS4)  Weapon  Symbology   Weapon
symbology from the MFD is also displayed on
the  ODA (f ig.  4-28).  This  symbology  is

406075-602
J1145

removed at level 2 declutter.
Figure 4-26. ADSS ODA Test Pattern
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CONTROL/INDICATOR FUNCTION

1. Bearing to waypoint pointer Indicates bearing to navigational waypoint.

2. Magnetic heading tape Displays magnetic heading 90° left and right of the helicopter
centerline.

3. MMS bearing indicator Indicates line-of-sight bearing of the mast mounted sight.

4. Barometric altimeter Displays barometric altitude, MSL, of the helicopter in increments of
10 feet.

5. Acceleration cue Shows rate of acceleration.

6. Vertical speed indicator Indicates rate of climb or descent with middle scale line representing
0, and maximum deflection either above or below zero represents a
rate of 1000 feet per minute.

Figure 4-27.  ADSS ODA Hover and Hover Bob-Up Display (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

7. HI indicator Flashes when maximum value input is exceeded. Refer to Chapter 3
for setting input values.

8. Radar altimeter readout Displays the digital readout of altitude (AGL) in 1-foot increments up
to 200 feet and 5-foot increments to 1500 feet.

9. LO indicator Flashes when aircraft drops below minimum value input. Refer to
Chapter 3 for setting input values.

10. Radar altimeter scale Vertical scale readout of altitude (AGL) from 0 to 200 feet.

11. Mast torque indicator Displays digital readout of mast torque. Indication will be boxed
when the mast torque is equal to or greater than 100%.

12. Displays when NAV mode is not in GPS/INS or NAV FOM > 1. DEGRADED
 (bob-up mode only)

13. Turn and slip Indicates trim and turn rate.

14. Caution bar Displays and flashes below turn and slip indicator when caution
message displays on MFD.

15. Position box (bob-up mode only) Depicts desired or starting position over the ground.

16. Reference crosspoint Stationary crosshairs at the center of the display represent the
helicopter.

17. Engine torque indicator Displays digital readout of engine torque. Indication will be boxed
when the engine torque is equal to or greater than 110%.

18. Velocity vector Shows speed and direction of helicopter movement.

19. Lubber line Represents the nose of the aircraft in relation to magnetic heading
tape.

20. Airspeed indicator Displays knots indicated airspeed (KIAS) of the helicopter.

Figure 4-27.  ADSS ODA Hover and Hover Bob-Up Display (Sheet 2 of 2)
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Figure 4-28. (CDS4) ADSS ODA Weapon Symbology
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406075-603
J1145

Figure 4-29. ADSS Full and Decluttered Levels
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NOTE4 - 3 9 .  V I D E O  I M A G E  C R O S S L I N K
SYSTEM.

The video image crosslink (VIXL) system provides the
• W h e n  V I X L  i m a g e s  a r e  s t o r e d  o rcapability to capture and store CDS display images,

previewed they will  not  record on VTRincluding MMS, from the CPGs MFD and to transmit
tape.and receive captured images from and to other VIXL

equipped platforms/facilities. The operator can transmit
or receive these images at any time during the mission. • When VIXL images are being sent or
The total elapsed time from picture initiation to display when RECEIVE ENABLE is boxed, the
on the receiving end is approximately 20 seconds. FM 1  radio  cannot  be  used  for  voice

communications (voice reception and
The  V IXL  sys tem  u t i l i zes  t he  FM-1  rad io  f o r

transmission are physically inhibited by
transmission/reception purposes. The VIXL system

the radio).
consists of the Video Downlink/Uplink (VDU) (circuit
card internal to the left MCPU) and two display pages,
the VIXL Image Display page (fig. 4-30) and the VIXL • (CDS4) If at least one of the FM-1 SC or
LIST PAGE (fig. 4-31). FH channels has not been defined as the

VIXL NET, and a VIXL SEND or RECEIVE
In order to transmit and receive, the error correction function is initiated, the advisory NO VIXL
must be the same on both the sending and receiving NET is displayed for 3 seconds. If  the
end and the cipher mode must be selected on the FM-1 VIXL NET has been assigned, the CDS
radio. If the VDU is operational, pressing the IMAGE automatically tunes to the VIXL channel
CAPTURE switch on the CPG Auxiliary Panel (fig. 4-7) for both RECEIVE and SEND functions.
will freeze the image displayed on the MFD and overlay This includes switching from SC to FH
the image with the VIXL Image Display page. The VIXL mode or vice versa. Upon completion of
LIST PAGE lists up to 20 stored images. An image is the SEND or RECEIVE function,  FM-1

radio returns to its previous state.listed as of the time it was captured.
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CONTROL/INDICATOR FUNCTION

1. TIME ID Represents the time an image was captured or received.

2. LOCATION ID Represents the store location in the VIXL list.

3. STORE IMAGE key Stores displayed image to the VIXL list.

4. SEND IMAGE key Transmits captured image via the FM-1 radio.

5. VIXL LIST key Calls up VIXL LIST PAGE.

Figure 4-30.  VIXL Image Display Page
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(CDS3)
ONLY

CONTROL/INDICATOR FUNCTION

1. VIXL List Stores up to 20 images identified by the time of capture followed by
an indicator (R or S) that indicates that the image was either
received or sent. An asterisk * indicates the image has not been
previewed.

2. RECEIVE ENABLE key Boxes legend and configures the system to receive an image.

3. PREVIEW key Calls up the image identified by the selection box in the VIXL list
and overlays it with the VIXL Image Display page.

4. DEL LIST key Pressing twice will delete all images in the VIXL List.

Figure 4-31.  VIXL LIST PAGE (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

5. DEL IMAGE key Deletes boxed image in the VIXL List.

6. (CDS3) A/C ID key Allows for an aircraft identifier which will be annotated to the
captured image.

(CDS4) R-5 Key has no function. Legend is blank.

7. STORE IMAGE key Stores last displayed image to the VIXL list.

8. SEND IMAGE key Transmits boxed image in VIXL List.

9. ERROR CORRTN key Controls the state of the error correction selection. Pressing will box
legend and enable error correction. Pressing again will unbox legend
and disable error correction.

NOTE

In order to transmit and receive using the error correction mode, both the
receiving and sending ends must be configured for the same error correction
mode and the cipher mode must be selected on the FM-1 radio.

10. LAST IMAGE key Moves selection box down in VIXL List. Legend will change to
START LIST when box is in the first location.

11. NEXT IMAGE key Moves selection box up in VIXL List. Legend will change to END
LIST when box is in the last location.

Figure 4-31.  VIXL LIST PAGE (Sheet 2 of 2)
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39 POWER UP should be heard and AVR-2A PWR ON4-40. RADAR  DETECTING  SET  AN/APR-
should also be present, if installed.39A(V)1.

a. Description. The radar detecting set AN/APR- NOTE
39A(V)1 provides the pilot  with a visual  and aural
warning when hostile fire control threat is encountered.

Allow one minute for system warmup.The equipment responds to hostile fire control radars
but nonthreat radars are generally excluded. The

(6) R-1   Press to initiate system BIT.equipment also receives missile guidance radar signals
and when the signals are time coincident with a radar

(7)  SELF-TEST SET VOLUME 1 through 12t rack ing  s igna l ,  t he  equ ipmen t  i den t i f i es  t he
  Verify synthetic voice count is heard on the headset.combination as an activated hostile surface-to-air

missile (SAM) radar system. The visual  and aural
(8) NAV B volume control knob   Adjust audiowarnings alert  the pilot  of  potential  threat so that

level  while count is taking place and verify properevasive maneuvers may be initiated.
volume control operation.

b. Controls and Functions (fig. 4-32).
(9) RWR system indicator   Verify indicator

c. Operation. displays the numbers of  operational  flight  program
(OFP) and emitter identification data (EID).(1 ) WPN  ASE  o r  WEAPON  SEL  sw i t ch 

Position to ASE.
NOTE(2) ASE SET-UP/BIT page   Verify appears on

CPG MFD.
I f  a  receiver  faul t  is  noted,  the  faul ty
rece i ve r  i s  shown  as  two  t r i ang les ,NOTE
representing the right and left channels of
that  receiver.  The symbols for  the faulty

• The user defined module (UDM) must be channel or channels will be flashing.
installed in the AN/APR-39A(V)1 prior to
aircraf t  power  up.  I f  the  UDM is  not (10) Indicator   Verify forward and aft receivers
installed, the radar warning indicator will triangles appear at 6 and 12 o’clock.
display a “p” after an initial BIT. An audio
message  w i l l  annunc ia te “ APR-39 (11) Asterisk   Verify appearance in all  four
failure.” Any subsequent strobe displays quadrants along with the system receiver status. They
on the indicator should be considered represent the AVR-2A sensors. A faulty AN/AVR-2A
unreliable. quadrant is shown as a flashing asterisk.

• If  the AN/APR-39A(V)1 radar detecting
(12) APR-39 OPERATIONAL   Heard on thesystem is not installed, the legend to the

ICS headset  at  the  end  of  a  successful  sel f - testright of the L-1 will be blank.
operation.

(3) PULSE RADAR WARN PWR   OFF. Verify
displayed on the first line to the right of L-1. (13) APR-39  FAILURE   Heard  on  the  ICS

headset  at  the  end  of  an  unsuccessful  sel f - test(4) FULL and TERSE   Verify displayed on the
operation.third line to the right of L-1.

(14) “+” symbol   After completion of self-test,
NOTE should be displayed at the center of the indicator.

AN/APR-39A(V)I mode is controlled by L-1.
(15) L-1   Select TERSE.

Successive presses of L-1 causes the AN/
APR-39A mode to toggle between FULL and

(16) R-1   Press to initiate self-test.TERSE modes.

(5) RADAR WARN circui t  breaker  switch  (17) SELF-TEST SET VOLUME 5 through 1 
RADAR. Verify that  the legend to the right  of  L-1 Verify synthetic voice short count heard on the ICS
changes to PULSE RADAR WARN PWR   ON; APR- headset.
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(18) Display   Verify symbology same as in (3) NAV B volume  (CDS2) Adjust as required.
FULL mode.  Adjust on ASE page.

(4) Headset   Verify low pitch tone followed byNOTE
brief high pitch tone and momentary display of MISSILE
ALERT   AI and MISSILE ALERT   SAM advisories.

• (CDS2)  I f  the  ISP  fai ls  the  AN/APR-
39A(V)1 will default to FULL mode. Audio
will be present but at reduced amplitude. 4-42. AN/AVR-2A LASER DETECTING SET.ASE  SET-UP/B IT  page  w i l l  d i sp lay
whatever was present at the time the ISP

a. Description. The laser detecting set detects,failed.
identifies, and characterizes laser energy in four 100-

• I f  the  R  MCPU fai ls  the  AN/APR- degree overlapping fields-of-view around the aircraft.
39A(V)1 will default to FULL mode. Audio The fields-of-view also extend 45-degrees above and
will be present but at reduced amplitude. below  each  sensor.  Detected  energy  s ignals  are
ASE  SET-UP/B IT  page  w i l l  d i sp lay processed into threat messages and are transmitted to
whatever was present at the time the R the AN/APR-39 for display. The display indicates the
MCPU failed. direction of the threat to the crew. An aural warning is

also transmitted through the headsets. The AN/AVR-2A
receives power from the 28 Vdc essential bus. Circuit4 - 4 1 . A N / A P R - 4 4  R A D A R  W A R N I N G protection is provided by the RADAR WARN circuit

SYSTEM. breaker switch.

a. Description. The AN/APR-44 radar warning
NOTEsystem is used to detect continuous wave (CW) radar

signals,  both  ground  (SAM threat)  and  airborne
interceptor  (AI) ,  a imed  at  the  hel icopter.  Radar
detection is indicated by tone in the headset and • (CDS2) If the ISP fails the AN/AVR-2A will
display of the SAM/AI advisory message on the MFD. operate in the backup default mode. While
The system consists of four antennas, two receivers, a operating in the default mode the AVR-2A
low bypass filter, and a CDS interface. The system is will continue to provide normal function
powered by 28 Vdc essential bus and circuit protection with the following exceptions:  Current
is provided by the RADAR DETR circuit breaker switch. system power status will not be displayed

on  the  ASE SET-UP/BIT  page.  Aural
b. Controls and Functions (fig. 4-32). warning will be reduced in amplitude.

c. Operation. • If the R MCPU fails the AN/AVR-2A
will operate in the backup default mode.

NOTE While operating in the default mode the
AVR-2A will continue to provide normal
function with the following exceptions:• (CDS2) If the ISP fails the AN/APR-44 will
Current system power status will not bedefault to ON. Audio will still be present
displayed on the ASE SET-UP/BIT page.but at reduced amplitude. No advisories
A u r a l  w a r n i n g  w i l l  b e  r e d u c e d  i nwill display with the ISP failed.
amplitude.

• If the R MCPU fails the AN/APR-44
wi l l  defaul t  to  ON.  Audio  wi l l  s t i l l  be • If the AN/AVR-2A is not attached to the
present but at  reduced amplitude. No AN/APR-39, all four quadrant symbols will
advisories will display with the R MCPU be flashing. This is a normal indication
failed. and does not affect system performance

or self-test.(1) RADAR DETR circui t  breaker  switch 
RADAR. Allow 1 minute warmup. • AN/AVR-2A faults are displayed on the

indicator,  but  do not cause an APR-39(2) CW RADAR WARN PWR   Check  ON
FAILURE message.displays.
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CONTROL/INDICATOR FUNCTION

1. MA (missile alert) lamps Flashes to indicate a missile threat.

2. Triangles Represent forward and aft receivers.

3. BRIL Control Adjusts indicator illumination.

4. ASTERISK Symbology Represent AVR-2A sensor quadrants.

5. NIGHT/DAY switch Used to change intensity of lamps for night vision goggle compatibility.

6. AVR-2 PWR Indicates power ON or OFF.

7. PULSE RADAR WARN Indicates power ON or OFF.
PWR

Figure 4-32.  Radar Detector AN/APR-39A(V)1, Radar Warning AN/APR-44, and Laser Detector AN/AVR-2A
Controls and Indicators (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

8. L-1 FULL provides specific threat type, threat position, and threat mode or
status.

TERSE provides general threat type, threat position, and threat mode or
status. TERSE cuts down audio distractions and would be used in dense
signal environments.

9. CW RADAR WARN PWR Indicates power ON or OFF.

10. Adjust radar warning and laser detector audio volume. L-4 and L-5 Volume
controls

11. (CDS2) NAV B Volume Adjusts radar warning and laser detector audio volume.
control

12. PULSE RADAR WARNING Initiates BIT.
BIT

13. RADAR DETR switch Switched to DETR removes power from radar detector system.

14. RADAR WARN switch Switched to WARN removes power from radar warning and laser warning
systems.

Figure 4-32.  Radar Detector AN/APR-39A(V)1, Radar Warning AN/APR-44, and Laser Detector AN/AVR-2A
Controls and Indicators (Sheet 2 of 2)

b. Controls and Functions (fig. 4-32). asterisk. No audio announcement is associated with the
AN/AVR-2A self-test.

The AN/AVR-2A LDS system and the AN/APR-39A(V)1
(4) BRIL  control   Rotate,  check  indicatorRDR system operate as an integrated system. The AN/

illumination.AVR-2A LDS system does not have its own circuit
breaker and receives its power from the AN/APR- (5) Volume   Adjust as required.
39A(V)1 circuit breaker such that the AN/AVR-2A is ON
whenever the AN/APR-39A(V)1 is ON. The AN/AVR-2A
shares the AN/APR-39A(V)1 RDR system’s control and 4 - 4 3 . A N / A L Q - 1 4 4  I R  J A M M E R
display. Both systems are self-test simultaneously. The COUNTERMEASURES SET.
results of the combined self-test are displayed on the

a. Descript ion. The  IR  countermeasures  setAN/APR-39A(V)1 RDR display indicator.
protects the aircraft from infrared heat seeking missiles.
The AN/ALQ-144 transmitter  generates IR energy,c. Operation.

(1) RADAR WARN switch  RADAR. Allow 1
minute warmup.

(2) AVR-2 PWR   Check ON displays.

(3) PULSE RADAR WARNING BIT switch 
Press. Four asterisks will  appear simultaneously.  A
faulty AN/AVR-2A quadrant is shown as a flashing
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modulates it, then passes it through the covert window radiation for longer than 10 seconds at a
distance  less  than  4  inches  shall  bein the form of invisible IR energy.
avoided.

WARNING CAUTION

The AN/ALQ-144 set should remain on for
a minimum of 15 minutes; otherwise, life• High voltage, sufficient to cause injury
o f  t h e  s o u r c e  m a y  b e  d r a s t i c a l l y

or death, is used in the operation of shortened.
this equipment. Make sure personnel
observe safety precautions.

NOTE
• Opera t ion  o f  the  AN/ALQ-144  se t

g e n e r a t e s  h i g h  n o i s e  l e v e l s ,
particularly if used in enclosed areas. • T h e  A N / A L Q - 1 4 4  i s  a n  a c t i v e  I R
Protective ear muffs or plugs should countermeasure system that is separate
be used if operating the AN/ALQ-144 f rom the  AN/APR-44  radar  warning
set for extended periods. system.

• S o m e  s u r f a c e s  o f  t h e  T - 1 3 6 0 • The area adjacent to R-2 is unused for
transmitter operate at temperatures text entry. Pressing R-2 does not affect
approximately 140 °F (60 °C) higher the IR jammer. The system is either on or
than local ambient, and care should be off; all actions are automatic.
taken to avoid inadvertent contact. The
r a d i a t i n g  p o r t i o n  o f  t h e  T - 1 3 6 0

1. IR JAMMER BASE switch   IR JAMMER.transmitter  should  not  be  viewed
continuously during operation for any
period exceeding 1 minute from any

2. IR JAMMER XMTR switch   XMTR.
distance of less than 3 feet.

3. Allow 1-minute warmup.b. AN/ALQ-144  IR  Jammer  Set  Controls  and
Indicators (fig. 4-33).

4. IR JAMMER PWR   Check ON displays.
c. Operation.

5. IR JAMMER XMTR switch  BASE.
WARNING

6. Allow 1-minute cool down.

Do not continuously look at the infrared
7. IR JAMMER PWR   Check OFF displays.

countermeasure transmitter (fig.  2-2)
during operation, or for a period of over 1
minute from a distance of less than 3 8. IR JAMMER PWR   Check INOP advisory
feet. Skin exposure to countermeasure displays.
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CONTROL/INDICATOR FUNCTION

1. IR JAMMER BASE switch Switched to IR JAMMER allows electrical power to IR JAMMER base.

2. IR JAMMER XMTR switch Switched to XMTR powers IR JAMMER XMTR. Switched to IR JAMMER
for cool down and power OFF.

3. IR JAMMER PWR “MFD Indicates AN/ALQ-144 system:
display”

OFF   Power removed from AN/ALQ-144.

ON   AN/ALQ-144 system operational.

4. L-4 and L-5 volume control Adjusts radar warning and laser detector audio volume.

Figure 4-33.  AN/ALQ-144 IR Jammer Set Controls and Indicators
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SECTION II. ARMAMENT

inside the cockpit  at  the same time.4-44. ARMAMENT SYSTEMS.
The pilot shall  divide his attention

The OH-58D armament system consists of the following between  the  MFD  symbology  and
assemblies and subsystems: m a i n t a i n i n g  a i r c r a f t  o b s t a c l e

avoidance.
1. Pilot cyclic grip switches.

MFD Weapons Displays include; Weapons BIT and
setup pages, Weapons VSDs and Weapons Sparse2. CPG auxiliary control panel.
VSDs. The Weapons BIT and Setup pages are used to
program and  test  each  of  the  instal led  weapon3. MFD Weapons Displayed.
systems. The Weapons VSDs and Weapons Sparse
VSDs provide weapon status and targeting symbology

4. Pilot display unit (PDU).
for each of the installed weapon systems.

5. Armament control panel (ACP) (CDS4)  Normal VSD weapons pages are no longer
available for display.

6. Two universal weapon pylons (UWP).

7. .50 caliber machine gun weapon system. 4-48. PILOT DISPLAY UNIT.

8. 2.75-inch rocket system.
WARNING

9. Air-To-Air Stinger (ATAS) missile system.

Use of NVG goggles is prohibited when10. HELLFIRE missile system.
the PDU is installed.

4-45. PILOT CYCLIC GRIP SWITCHES.
a. The Pilot Display Unit (PDU) (fig. 4-37) is

mounted to the helicopter airframe abovePilot cyclic grip switches (fig. 4-34) allow the pilot to
the  pi lots  windshield.  The  PDU can  beaccess the CDS and input weapons system commands.
adjusted vertically for  differing pilot  eye
levels. The PDU control panel has a BRT

4-46. CPG AUXILIARY CONTROL PANEL. knob which allows pilot  to adjust  display
b r i gh tness  and  a  TEST  bu t ton  wh ich

The CPG auxiliary control panel (fig. 4-35 and fig. 4-36) initiates the built-in test (BIT) of the PDU
allows the CPG to access WEAPON and ASE pages. and  E lec t ron i cs  Un i t  (EU) .  The  PDU

provides symbology (fig. 4-38) and weapon
system status for ATAS and symbology only4-47. MFD WEAPONS DISPLAYS.
for 2.75-inch rocket and .50 caliber machine
gun weapon systems.

WARNING

b. During BIT, the word TEST (fig. 4-39) will be
displayed  on  the  PDU whi le  BIT  is  in• To ensure the aircraft is not allowed to
progress. The BIT will take approximately 5drift  into nearby obstacles, the pilot
seconds. A successful BIT will be indicatedshall divide his attention between MFD
by the word PASS being displayed on thes y m b o l o g y  a n d  o u t s i d e  a i r c r a f t
PDU. An unsuccessful BIT will be indicatedclearance.
by the word FAIL being displayed along with
a list of the failed components. The weapon• W h e n  p e r f o r m i n g  M F D  w e a p o n s
symbology should follow in 5 seconds evenengagements, both crewmembers may

inadvertently  focus  their  attention if the BIT is unsuccessful.
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CONTROL/INDICATOR FUNCTION

1. WEAPON SEL switch If the same weapons system is installed on both sides of the helicopter, the
WEAPON SEL switch may be moved to either side to select the system.

Left position selected Selects left weapon system and calls up normal weapon VSD page for
weapon currently mounted on the left side of the aircraft. A second selection
of the left position will cause the VSD to change to sparse. Subsequent
selections will toggle between normal and sparse displays. After first
selection, the weapon will be armed by the AEU if the MASTER switch is in
the ARMED position.

Right position selected Selects right weapon system and calls up normal weapon VSD page for
weapon currently mounted on the right side of the aircraft. A second
selection of the right position will cause the VSD to change to sparse.
Subsequent selections will toggle between normal and sparse displays. After
first selection, the weapon will be armed by the AEU if the MASTER switch
is in the ARMED position.

Figure 4-34.  Pilot Cyclic Grip Controls/Indicators (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

Forward position selected Calls up WEAPONS PAGE.

Aft position selected Calls up ASE PAGE.

2. ODA switch Steps through ODA brightness levels starting with preset level selected on
INITIAL PAGE 2 to full brightness to OFF.

3. MSL STEP switch

NOTE

Once an ATAS missile has been sequenced by pressing the MSL STEP switch; the
ATAS system does not recognize that the missile is present for firing. To regain that
missile, cycle the MASTER switch to OFF and back to ARMED.

ATAS Overrides automatic missile selection allowing next missile to be selected.

HELLFIRE Overrides automatic missile selection allowing manual selection if manual
HELLFIRE launch mode is selected on VSD.

4. MSL ACTVT switch
ATAS

First time pressed Spins up missile gyro and begins cooling seeker head. MFD and PDU
displays change to show missile activation.

Second time pressed Deselects missile.

5. WPN-FIRE switch
GUN

1st detent Fires up to 1.0 second burst each time pressed and held.
2nd detent Fires continuously until released.

ATAS
1st detent Select uncage position.
2nd detent Starts firing sequence and fires missile. Missile symbol will go away and

next missile will spin up.

HELLFIRE
1st detent No function in HELLFIRE Mode.
2nd detent Launches missile and missile present symbology will disappear from fired

missile.

2.75 ROCKETS
1st detent No function.
2nd detent Fires rocket(s)

Figure 4-34.  Pilot Cyclic Grip Controls/Indicators (Sheet 2 of 2)
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Figure 4-36.  CPG Auxiliary Control Panel
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if the MASTER switch is in the ARMED4-49. PDU PROCEDURES.
position, electrical power is applied to
the aircraft, and either the Integrated

4-51. ENGINE RUNUP. System Processor (ISP) has failed or
the ISP circuit breaker is pulled.

1. MASTER switch   STBY.
•  Weapons  may  be  inadvertently

2. Weapon symbology   Displays within 20 fired while the aircraft is on the ground
seconds. if the MASTER switch is in the ARMED

position, electrical power is applied to
3. PDU height  and  br ightness   Adjust  to the aircraft, and either the right master

desired level. controller processor unit (R MCPU) has
failed or the R MCPU circuit breaker is

4. PDU TEST button   Press. pulled.

The ACP (fig. 4-40) allows arming and safing of all5. PDU display   Verify:
weapon  systems.  The  f inal  arm  signal /power  is
provided by selecting the weapon system with thea. TEST appears.
WEAPON SEL switch.  The ACP is located on the
center pedestal  and receives power from the DCb. PASS appears.
essential  bus,  circuit  protection is provided by the

c. Weapon symbology appears. ARMT CONTR circuit breaker located on the aft center
circuit breaker panel.

4-52. ARMAMENT CONTROL PANEL.

WARNING

• (CDS2) Weapons may be inadvertently
fired while the aircraft is on the ground

Figure 4-37. Pilot Display Unit (PDU)
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Figure 4-38. PDU Symbology
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406704-116
G7848

TEST

FAIL:
PDU
EU

PASS

PDU BIT IN PROGRESS PDU BIT COMPLETED SUCCESSFULLY

PDU BIT COMPLETED UNSUCCESSFULLY
FOLLOWED BY FAILED COMPONENTS

Figure 4-39. PDU BIT Sequence
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CONTROL/INDICATOR FUNCTION

1. LEFT JETTISON Jettisons left weapon system. When the gun is installed, the jettison
system will be electrically and mechanically prevented from firing.

2. RIGHT JETTISON Jettisons right weapon system.

3. MASTER control switch The MASTER switch must be in the STBY or ARMED position prior to
selecting a weapon system with the WEAPON SEL switch to complete the
firing circuit.

OFF All armament circuits de-energized.
STBY Energizes armament circuits except weapon firing circuits. Energizes GUN

switch for recocking or safing.

Figure 4-40.  Armament Control Panel (ACP) Controls/Indicators (Sheet 1 of 2)
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CONTROL/INDICATOR FUNCTION

ARMED Energizes the selected weapon firing circuit when ARMED is indicated on
the ACP and MFD. To arm the gun the GUN switch must also be placed
in the ARMED position.

4. ARMED/STBY indicator
ARMED Illuminates when MASTER switch is in the ARMED position.
STBY Illuminates when MASTER switch is in the STBY position.

5. GUN switch SAFE and RECOCK positions will not function unless MASTER switch is
placed in STBY or ARMED.

SAFE Extracts round from chamber and secures bolt in the aft position.
RECOCK Recocks gun cycling bolt aft ejecting a round then moving forward feeding

another round into the chamber.
ARMED Arms gun circuits when MASTER switch is ARMED, weapon is selected,

and ARMED is indicated on the ACP and MFD.

Figure 4-40.  Armament Control Panel (ACP) Controls/Indicators (Sheet 2 of 2)
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flexible feed chute. The storage can is mounted to hard4-53. UNIVERSAL WEAPONS PYLON.
points on the left side of the fuselage. The ammunition

Expandable bolts and quick-disconnect electrical feed and storage system holds approximately 500
connectors provide for quick removal and installation of rounds. The ammunition is gravity fed through the
the universal weapons pylon (UWP) (fig. 4-41). One flexible feed chute to the gun.
UWP is installed in each side of  the intermediate
fuselage. b. Weapon Controls. Weapon controls are shown

in figure 4-42. Control/indicator functions are shown inThe universal weapons pylon features a hinge fitting
figures 4-43, 4-44, and 4-45.which allows the pylon to be folded reducing space

required for storage and transport. c. Weapon Configuration. The .50 caliber machine
gun system can be configured for operation by bumpingThe ejector racks provide attaching points for weapons
the WEAPON SEL switch up, selecting the WEAPONSsystems and contain impulse cartridges which allow
PAGE (fig. 4-46). The CPG can call up the WEAPONSmalfunctioning weapons to be jettisoned.
PAGE by positioning the WPN/ASE switch momentarily
to the WPN position on the CPG auxiliary panel.

4-54. .50 CALIBER MACHINE GUN WEAPON Pressing L-3 causes the legend to blank and a cursor
to  appear.  A  number  between  0  and  999  can  beSYSTEM.
entered at the cursor. Pressing ENTER will display the
number entered on the gun symbol representing theWARNING
number of rounds loaded for the mission.

d. Burst Restrictions.To avoid permanent eye injury,  avoid
direct eye exposure to AIM-1/MLR Laser

(1) After any combination of bursts not exceeding
(if installed) beam. The laser contains a

50 rounds in one minute, no restriction.
Class IIIb invisible radiation source.

(2) After  any  s ingle  burst  of  150  rounds  or
consecutive bursts totaling 150 rounds, a 10-minuteCAUTION
cooling is required. Examples:

The maximum single burst which may be Two 75 round bursts may be fired
fired without danger of cookoff is 150 or
rounds. One 100 round burst and one 50 round burst may

be firedThe .50 caliber machine gun system (fig. 4-42) consists
of a .50 caliber machine gun, an ammunition feed and

e. Operation.storage  system,  and  the  necessary  controls  and
components to operate the system. It  is  capable of Paragraphs 4-55 through 4-61 contain the procedural
recocking and safing the gun while airborne. The steps necessary to operate the system.
system is powered by the 28 Vdc essential bus. Circuit

f. (CDS2) ISP or  R MCPU Failure. (CDS2) ISPprotection is provided by the LGUN PWR and ARMT
CONTR circuit breakers located on the aft centerpost or  R MCPU failure will cause the system to default
circuit breaker panel. This system is not jettisonable. allowing the gun to be operated in the backup mode.
The machine gun is an air-cooled, belt-fed,  recoil While operating in the backup mode the following
operated, electronically controlled weapon. The gun is default conditions will apply:
mounted in a fixed position to the UWP on the left side
of the helicopter. It is capable of firing 750 - 850 rounds 1. The first detent on the WPN-FIRE switch is
per minute at  a maximum effective range of  2000 not operational.
meters.

2. RECOCK and SAFE remain functional.
a. Ammunition Feed and Storage System. The

system consists of an ammunition storage can and a
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Figure 4-41. Universal Weapons Pylon (UWP)
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CONTROL/INDICATOR FUNCTION

NOTE

(CDS4) Normal VSD weapons pages are no longer available for display.

1. MMS LOS Cue Shows MMS azimuth and elevation orientation.

2. GUN SELECT Has no function.

3. WEAPONS STATUS Indicates OFF, SAF, ARM or STBY.

Figure 4-43.  .50 Caliber Machine Gun Normal VSD
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CONTROL/INDICATOR FUNCTION

1. VID key Selects video background source for sparse VSD. Toggles between OFF,
TV, and TIS. With TIS selected white hot or black hot may be selected at R-
5.

2. MMS LOS Cue Shows MMS azimuth and elevation orientation.

3. W HOT/B HOT/NORM/INV When TIS is selected, toggles between W HOT and B HOT. With TV
key selected at R-2, on IMSP/MMS configuration, toggles between NORM

(normal video) and INV (inverted video).

4. Gun reticle Gun reticle for SPARSE VSD.

5. Range-to-target Displays boxed when range is current and available. Source is “L” Laser
range, “P” prepoint range, “N” distance to direct fly-to-wpt.

6. Rounds remaining Indicates number of rounds remaining. Based on total length of time
WPN−FIRE switch is pressed.

7. Weapon Status Indicates OFF, SAFED, ARMED or STBY.

8. GUN SELECT Indicates gun is selected.

Figure 4-44. (CDS2/CDS3) .50 Caliber Machine Gun Sparse VSD
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CONTROL/INDICATOR FUNCTION

1. VID key Selects video background source for sparse VSD. Toggles between OFF,
TV, and TIS. With TIS selected white hot or black hot may be selected at R-
5.

2. MMS LOS Steering Cue Shows MMS azimuth and elevation orientation. An engagement circle is
centered on steering cue. Horizontal and vertical movements are limited by
steering cue limitations. Any portion of engagement circle outside steering
cue limitations is blanked.

3. W HOT/B HOT/NORM/INV When TIS is selected, toggles between W HOT and B HOT. With TV
key selected at R-2, on IMSP/MMS configuration, toggles between NORM

(normal video) and INV (inverted video).

4. Gun reticle Gun reticle for SPARSE VSD. Vertical position of gun reticle is determined
by Gun Offset selected on BIT/SET-UP page.

5. Range-to-target Display is boxed if current laser range is being used. If last valid laser range
is used, display is not boxed. Display is boxed while laser if firing and for 5
seconds after laser firing has stopped. Source is “L” Laser range, “P”
prepoint range, “N” distance to direct fly-to-wpt.

6. Rounds remaining Indicates number of rounds remaining. Based on total length of time
WPN−FIRE switch is pressed.

7. Weapon Status Indicates OFF, SAFED, ARMED or STBY.

Figure 4-45.  (CDS4) .50 Caliber Machine Gun Sparse VSD
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CONTROL/INDICATOR FUNCTION

1. WEAPONS BIT/SET-UP Selects WEAPONS BIT/SET-UP PAGE. No input required for gun.
PAGE key

2. ROUNDS ENTER key Allows entry of the number of rounds loaded.

(CDS4)

3. GUN RETICLE Allows selection of gun reticle offset from 0 to -2 to -4 and back to 0.
Current offset value is boxed. Legend blank and key inop if gun not
installed.

Figure 4-46.  .50 Caliber Machine Gun WEAPONS PAGE

4-83



TM 1-1520-248-10

2. PDU BIT   Accomplish.4 - 5 5 . . 5 0  C A L I B E R  M A C H I N E  G U N
PROCEDURES.

3. WEAPON SEL switch   Select WEAPONS
PAGE.CAUTION

4. L-3   Press. Enter number of rounds loaded.
The maximum single burst which may be
fired without danger of cookoff is 150

5. WEAPONS SEL switch   Select gun.rounds.

O 6. GUN switch   RECOCK (strips first round
out and chambers round).4-56. EXTERIOR CHECK   PREFLIGHT.

NOTE
4-57. INTERMEDIATE FUSELAGE   LEFT
SIDE   AREA 6. Ground personnel should hold up round and

link to indicate proper ammunition feeding.
WARNING

4-59. INFLIGHT PROCEDURES.
Anytime gun is loaded, personnel should
avoid passing in front of the gun. 1. CPG.

1. Ejector rack   Check. a. Target   Track with MMS as desired.

2. Ammunition can   Check. NOTE

O 3. Ammunition   Properly loaded. Range may be estimated.

4. Ammunition can cover   Closed and locked. b. Laser range finding   Complete as desired.

5. Feed chute   Check. c. GUN switch   ARMED.

6. Electrical connectors   Secure.
d. MASTER switch   ARMED.

7. Cover   Open.
e. Pitch attitude   Estimate required pitch

change ,  i f  r equ i red .  Adv i se  p i l o t  o f
8. Bolt   Forward. recommended pitch attitude as necessary.

9. Feed mechanism   Aligned. 2. PILOT.

10. First round   Curved portion against stripper a. WEAPON SEL switch   Select gun.
with double loop link toward gun.

b. Align helicopter to target and required pitch
11. Cover   Closed and locked.

attitude.

12. Gun   Check.
c. WPN-FIRE switch   Press as desired.

13. Feed chute   Check.
3. CPG.

a. GUN switch   SAFE.4-58. ENGINE RUNUP.

1. MASTER SWITCH   STBY.

4-84



TM 1-1520-248-10

b. V e r i f y  M F D  d i s p l a y s  S T B Y  ( f o r b. V e r i f y  M F D  d i s p l a y s  S T B Y  ( f o r
approximately 3 seconds) then SAFED. approximately 3 seconds) then SAFED.

WARNING WARNING

If MFD display does not change from If MFD display does not change from
STBY to SAFED, GUN bolt  should be STBY to SAFED, GUN bolt  should be
considered to be in FWD position. GUN considered to be in FWD position. GUN
circuit breaker or gun fuze may be open. circuit breaker or gun fuze may be open.
If MASTER switch is placed in STBY with Reset GUN circuit  breaker if  required.
gun switch in SAFE position, MFD will Verify MFD displays SAFED. If MASTER
disp lay  SAFED  regard less  o f  bo l t switch is placed in STBY with gun switch
position. Refer to MALFUNCTION   .50 in  SAFE posit ion,  MFD wil l  display
CALIBER MACHINE GUN for possible gun SAFED regardless of bolt position.
cookoff.

c. MASTER switch   STBY or OFF. Allow gun
c. MASTER switch   Set as required. to cool.

NOTE4-60. (CDS2)  ISP/  R MCPU FAILURE 
BACKUP MODE OPERATION.

Gun cooling time is dependent upon the
ambient  temperature  and  relat ive  wind

1. WEAPON SEL switch   Select gun. available for cooling the barrel.

2. GUN switch   ARMED.
d. MASTER switch   ARMED.

3. MASTER switch   ARMED.
e. GUN switch   ARMED.

4. WPN-FIRE switch   Press to second detent.
f. Continue with in-flight  procedures   As

desired.
4 - 6 1 . M A L F U N C T I O N   . 5 0  C A L I B E R
MACHINE GUN.

4-62. ROCKET WEAPON SYSTEM   2.75-
INCH.NOTE

The 2.75-inch weapon system (fig. 4-47) is a light anti-
Gun malfunctions fall into two categories: personnel assault weapon. It is capable of air-to-air or
those that can be cleared by recocking such air-to-ground delivery. It allows fuze selections and can
as the misfire, hangfire, and doublefeeds, fire rockets one at a time, in pairs, or ripple. Rockets
and those that require the gun to be safed may be segregated into zones or fired until the supply
such as cookoff. is  exhausted when ALL is selected. The system is

comprised of one or two 7-shot rocket launcher(s) and
1. Misfire/Hangfire/Doublefeed. the necessary components, software, and switches to

operate the system. The rocket launcher(s)  can be
a. MASTER switch   STBY. jettisoned using the JETTISON switches located on the

ACP.  The  weapon  is  electr ical ly  control led  and
b. GUN switch   RECOCK. powered by the 28 Vdc essential bus. Circuit protection

is provided by the RKT PWR and ARMT CONTR circuit
c. Continue with in-flight  procedures   As breakers located on the aft centerpost circuit breaker

desired. panel.  The rocket launcher(s) are mounted on the
ejector rack.  They may be installed on one or both

2. Cookoff. sides. Symmetrical loading is not required.

a. GUN switch   SAFE. a. Weapon Controls. Weapon controls are shown
in figure 4-47. Control/indicator functions are shown in
figures 4-48 and 4-49.
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b. Weapon Configuration. The 2.75-inch rocket 4-63. ROCKET PROCEDURES   2.75 INCH.
system can be configured for operation by pressing the
WEAPON SEL switch up selecting the WEAPONS

4 - 6 4 . E X T E R I O R  C H E C K   2 . 7 5  I N C HPAGE. The CPG can call up the WEAPONS PAGE by
positioning the WPN/ASE switch momentarily to the ROCKET.
WPN posi t ion  on  the  CPG auxi l iary  panel .  The
WEAPONS PAGE (fig.  4-50) allows rockets to be

4-65. INTERMEDIATE FUSELAGE.configured using the line address keys associated with
the displayed legend and the MFK. The remainder of

1. Ejector rack   Check; impulse cartridgesthe configuration is accomplished on the WEAPONS
installed.BIT/SET-UP PAGE (figures 4-51 and 4-52).  While

entering any of  the data,  pressing ENTER without
O 2. Rockets   As required.entering a new value will cause the system to default to

the previously entered value. Figures 4-53 and 4-54
3. Launcher   Check. Check lanyard attached.show  zones ,  f i r i ng  sequence ,  and  f i r i ng  mode

selections.
4. Electrical connectors   Check.

c. OPERATION. Paragraphs 4-63 through 4-70
contain the procedural steps necessary to operate the O 5. Fuze umbilical   Connected.
system.

d. (CDS2) ISP FAILURE. ISP failure will cause the 4-66. ENGINE RUNUP.
system to default allowing the system to be operated in
the backup mode. The following default conditions will 1. MASTER switch   STBY.
exist while operating in the backup mode:

O 2. PDU BIT   Accomplish.
WARNING

3. WEAPON SEL switch   Select WEAPONS
PAGE.Air burst rockets will default to detonate

at minimum range. Do not fire air burst
4. R-5   Press to select WEAPONS BIT/SET-rockets.

UP PAGE.

1. Fuzing will be CONTACT SUPERQUICK.
5. R-4   Press to select ROCKET TYPES by

ZONE MENU.
2. Zone will be ALL.

6. Warhead   Enter ZONE A type followed by
3. One firing impulse per press of  the WPN-

ZONE B type.
FIRE switch.

7. R-5   Press to return to WEAPONS PAGE.e.  R MCPU FAILURE. R MCPU failure will
cause the system to default allowing the system to be

8. L-4   press to enter AIRBURST FUZE/CUEoperated in the backup mode. The following default
DISTANCE as required.conditions will  exist  while operating in the backup

mode:
9. L-5   Press to enter CONTACT FUZE/CUE

DISTANCE as required.1. Fuzing will be AIRBURST 2250 meters.

10. Rocket sparse VSD   Select.2. Zone will be ALL.

11. MODE   Select as required.3. One firing impulse per press of  the WPN-
FIRE switch.

12. ZONE   Select as required.
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Figure 4-47. 2.75 Inch Rocket System
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CONTROL/INDICATOR FUNCTION

NOTE

(CDS4) Normal VSD weapons pages are no longer available for display.

1. MMS LOS Cue Shows MMS azimuth and elevation orientation.

2. ZONE key Selects ALL, A, B. Selection of zone also changes FUZE to display current
rockets selected for the indicated zone. If ALL selected, then ZONE A FUZE
is the default display.

3. FUZE/CUE key Data entry fields for rocket fuze distance. Airburst data enters initial setting
for rockets with airburst fuzes. Contact data enters initial setting for rockets
with contact fuzes.

4. MODE key Selects firing mode for 2.75-inch rockets:

One launcher installed:

SINGLES/SINGLES: Fires one rocket in selected zones(s) per press
of WPN-FIRE switch.

Figure 4-48.  2.75-inch Rocket Normal VSD (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

RIPPLE/SINGLES: Fires rockets in selected zone(s) continuously per press
of WPN-FIRE switch until zone(s) is expended or WPN-FIRE switch is
released.

Two launchers installed:

SINGLES/SINGLES: Fires one rocket in selected zone(s) per press
of WPN-FIRE switch. Subsequent presses of WPN-FIRE switch
alternate launchers.

SINGLES/PAIRS: Fires rockets in pairs from both launchers
simultaneously in selected zones.

RIPPLE/SINGLES: Fires rockets from selected zone(s) continuously from
alternating launchers until zone is expended or WPN-FIRE switch is
released.

RIPPLE/PAIRS: Fires rockets in pairs from both launchers simultaneously in
selected zone(s) until zone(s) is expended or WPN-FIRE switch is released.

5. WEAPON STATUS Indicates OFF, SAF or ARM.

Figure 4-48.  2.75-inch Rocket Normal VSD (Sheet 2 of 2)

b. ZONE   Verify as required.4-67. IN-FLIGHT PROCEDURES.

c. FUZE/CUE data   Verify as required.1. CPG.

d. MODE   Verify as required.a. Target   Track with MMS as desired.

NOTENOTE

Range may be estimated. Rocke t  ranges  up  to  8000m  a re  now
possible to enter and get a displayed pitch

b. Laser range finding   Complete as desired. at t i tude  cue  (PAC)  for  contact  rockets.
However, at approximately 7600m the PAC

c. WPN/ASE switch   Select  rocket sparse is displayed at  +30°  pitch.  At  8000m the
weapons VSD. PAC exceeds the maximum pitch attitude of

+30° by 3-5° (depending on rocket type).
d. ZONE key   Select zone as required. Rocket engagements (simulated or actual)

at  ranges above 7000m require extreme
e. FUZE/CUE key   Enter fuze and cue data nose high attitudes (in excess of  +20°).

as required. Ranges  above  app rox ima te l y  7600m
(depending on rocket type) require pitch
attitudes in excess of +30°.f. MODE  key   Se lec t  f i r i ng  mode  as

required.
e. Pos i t i on  he l i cop te r  t o  p rope r l y  a l i gn

weapons symbology.g. MASTER switch   ARMED.

f. WPN-FIRE switch   Press  to  second2. PILOT.
detent.

a. WEAPON SEL  switch   Select  rocket
sparse weapons VSD. 3. MASTER switch   Set as required.
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CONTROL/INDICATOR FUNCTION

1. VID key Selects video background source for sparse VSD. Toggles between OFF,
TV, and TIS.

2. Pitch Attitude Cue Based on rocket type and cue range specified on WEAPONS PAGE.

3. Rocket Steering Cue Centerline reference on display.

(CDS4) Cue has horizontal and vertical axes.

4. W HOT/B HOT/ When TIS is selected, toggles between W HOT and B HOT. With TV
NORM/INV key selected at R-2, on IMSP/MMS configuration, toggles between NORM

(normal video) and INV (inverted video).

5. Range-to-target Displays boxed when range is current and available. Source is “L” Laser
range, “P” prepoint range, “N” distance to direct fly-to-wpt.

 Range will remain boxed if range is current and selected FUZE/CUE
source is same as range displayed. Source is “L” laser range, “P”
prepoint range, “N” distance to direct fly-to-wpt.

(CDS4) Range is boxed if if current laser range is being displayed. Range
not boxed if last valid laser range is used. Display is boxed while laser is
firing and for 5 seconds after laser firing is stopped. Source is “L” laser
range, “P” prepoint range, “N” distance to direct fly-to-wpt.

6. Weapons Status Indicates rockets are OFF, SAFED or ARMED.

Figure 4-49.  2.75-inch Rocket Sparse VSD
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CONTROL/INDICATOR FUNCTION

1. Warhead data Select rocket warhead by zone.

2. CHANGE ZONE key Toggles rocket zones between A, B, and ALL with the active
mode boxed.

3. WEAPONS BIT/SET-UP PAGE Selects WEAPONS BIT/SET-UP PAGE.
key

4. Zone data Selected zone boxed.

5. CONTACT Contact fuzing and cue distance data.

Figure 4-50.  2.75-inch Rocket WEAPONS PAGE (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

6. CONTACT FUZE/CUE Activation of the L-5 key allows entry of the contact fuze data.
DISTANCE key Select S, B, or a number from 10 through 45. If no selection is

made the last selected value is used. Following selection of enter
on the MFK, the selected value is entered in the box below
“CONTACT” in the rocket symbol. Also the legend at L-5 key is
changed to accept “CONTACT CUE” entry. Select L, N, or a
number from 500 through 8000. If no entry the last selected value
is used. After selection of enter on the MFK, the selected value is
entered in the box below “CONTACT” and to the right of the
“CONTACT FUZE” data. The contact fuze data is rounded down
to the nearest 250 increment. Numbers between 3000 and 8000
are rounded to the nearest 500 meter increment.

7. AIRBURST FUZE/CUE Data entry fields for rocket fuze distance. Airburst data enters
DISTANCE key initial setting for rockets with airburst fuzes. Enter number

between 500 and 3,000 in 250 meter increments or 3,000 to
6,000 in 500 meter increments. Number between allowed
increments will be rounded down to the nearest allowed and
displayed.  Number between allowed increments will be
rounded to the nearest allowed increment and displayed. Entering
L defaults FUZE/CUE to laser RANGE only. Entering N defaults
FUZE/CUE to DIR WPT.

8. AIR Airburst fuzing and cueing data. Displayed adjacent to type of
rocket.

Figure 4-50.  2.75-inch Rocket WEAPONS PAGE (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. ROCKET TYPES BY Selects Rocket types menu.
ZONES key

2. WEAPONS PAGE key Selects WEAPONS PAGE.

Figure 4-51.  2.75-inch Rocket WEAPONS BIT/SET-UP PAGE
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406075-1534-3
J0924

CONTROL/INDICATOR FUNCTION

1. Warhead data Lists warhead selections for entry.

2. ZONE A/B Enter number from warhead data selection for ZONE A. Pressing
ENTER on the MFK allows for warhead data selection for ZONE B.

3. WEAPONS PAGE key Selects WEAPONS PAGE.

Figure 4-52.  2.75-inch Rocket WEAPONS BIT/SET-UP PAGE with Rocket Set-up Code
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Figure 4-53. Rocket Firing Mode Selections
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2.75 INCH ROCKET
LAUNCHER ZONES
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2 1 3
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2.75 INCH ROCKET
FIRING SEQUENCE

406947-28
G7216

Figure 4-54. Rocket Launcher Zones and Firing Sequence
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or during hot re-arm the crew is briefed by armament4 - 6 8 . M A L F U N C T I O N S   2 . 7 5 - I N C H
personnel on which missile type is uploaded.ROCKET.

 Stinger missile seeker slaving mode is available.
This mode of acquiring a target drives the missile’s4-69. MISFIRE   2.75-INCH ROCKET.
seeker  to  the  MMS LOS when  SLAVING ON is

Indication: A misfire is a rocket that has been fired but selected, prior to uncaging the missile. This feature
the launch motor does not ignite. decreases pilot  workload and acts to shorten the

acquisition timeline during ATAS engagements. SlavingProceed as follows:
mode defaults to OFF at power down.

1. Position the aircraft so that rocket is oriented
a. Weapon Controls. Weapon controls are showndownrange for a period of 10 minutes.

in figure 4-55. Control/indicator functions are shown in
figures 4-56 and 4-57.2. Upon landing the aircraft   Notify explosive

ordnance disposal.
b. Weapon Configuration. The ATAS system can

be configured for operation by bumping the WEAPON
4-70. (CDS2)  ISP/  R MCPU FAILURE  SEL switch up selecting the WEAPONS PAGE (fig. 4-
BACKUP MODE OPERATION. 58).  The CPG can call  up the WEAPONS PAGE by

positioning the WPN/ASE switch momentarily to the
1. MASTER switch   ARMED. WPN position on the CPG panel.

2. WEAPON SEL switch   Select rockets. NOTE

3. WPN-FIRE switch   Press to second detent. To completely check ATAS system, BIT
must be performed on both the MFD and

4-71. AIR-TO-AIR STINGER. PDU (if installed).

The Air-to-Air Stinger (ATAS) missile system (fig. 4-55) c. ATAS BIT. The BIT for the ATAS system can be
is an air-to-air, heat seeking missile system capable of initiated either on the PDU or the MFD. The source of
launching missiles primarily  at  airborne targets.  It the information and where it is displayed will depend on
provides  defensive  and  l imi ted  air- to-air  combat which source is used to initiate the BIT. Figure 4-59
capability. ATAS is comprised of one or two launchers displays the control/indicator functions.
containing up to two missiles each, and the necessary

(1) The PDU BIT results will be displayed on thecomponents,  software,  and switches to operate the
PDU. A successful BIT will be indicated by the wordsystem. The ATAS launcher(s) can be jettisoned using
PASS being displayed on the PDU. An unsuccessfulthe JETTISON switches located on the ACP. The
BIT will be indicated by the word FAIL being displayedweapon is electrically controlled and powered by the 28
along with a list of the failed components.Vdc essential bus. Circuit protection is provided by the

ATAS PWR and ARMT CONTR circuit breakers located (2) Initiating the ATAS BIT causes the ATAS BIT
on the aft centerpost circuit breaker panel. The ATAS MFD display to be boxed. ATAS BIT will unbox and the
launcher(s) are mounted on the ejector rack. They may BIT results will appear adjacent to L-5 when the BIT is
be installed on one or both sides. Symmetrical loading complete.  A  successful  BIT  wi l l  be  indicated  by
is not required. displaying  IEA  GO.  An  unsuccessful  BIT  wi l l  be

indicated by displaying IEA NO GO. If any launcherOn helicopters equipped with Block 1 IEA, an automatic
fails BIT (fig.  4-60),  the launcher fail  message isseeker recage function is provided. This allows the pilot
displayed by placing an X over the missile symbols.to maintain the WPN-FIRE switch in the first detent

while the system evaluates and recages the seeker if (a) The number of missiles are indicated by a
signal threshold drops below a given level. In this way display of a like number of missile symbols without an
the system will reject cloud edge, terrain, and other X over the symbol.
false targets without the pilot having to release the

(b) If  there are no missiles installed,  or  thedetent. This function works with any Stinger missile.
launcher is not installed, the status section for thatAdditionally, the Block 1 missile will receive a tailored
launcher is blank.data load from the IEA which orients the missile

vertically and eliminates the need to superelevate the
d. (CDS2) ISP/  R MCPU Failure. (CDS2) ISP/helicopter prior to missile launch. All other visual and

 R MCPU failure causes the system to defaultaudio firing constraints apply. Basic, Post, and RMP
allowing the ATAS to be operated in the backup mode.missiles still require the helicopter be super elevated
The  fol lowing  defaul t  condi t ions  wi l l  exist  whi lebefore missile launch. Therefore, it is imperative during

preflight the crew inspects for missile type (if loaded), operating in the backup mode:
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Figure 4-55. ATAS Weapon System
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CONTROL/INDICATOR FUNCTION

NOTE

(CDS4) Normal VSD weapons pages are no longer available for display.

1. MMS LOS Cue Shows MMS azimuth and elevation orientation.

2. UNCAGE key Selects AUTO/MANUAL mode.

3. WEAPONS STATUS Indicates OFF, SAF or ARM.

(CDS3)

 4. SLAVING key Selects ON/OFF for seeker slaving to the MMS.

Figure 4-56.  Normal ATAS VSD
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CONTROL/INDICATOR FUNCTION

1. VID key Selects video source toggling between OFF, TV, and TIS.

2. MMS LOS Cue Shows MMS azimuth and elevation orientation relative to the
reference indicator.

3 (CDS4) Range-to-Target Range to target is boxed if current laser range is being displayed.
Range is not boxed if last valid laser range is used. Display is
boxed while laser is firing and for 5 seconds after laser firing is
stopped. Source is “L” laser range, “P” prepoint range, and “N”
distance to direct fly-to-wpt.

4. W HOT/B HOT/NORM/INV key With TIS selected, toggles between W HOT and B HOT. With TV
selected at R-2, on IMSP/MMS configuration, toggles between
NORM (normal video) and INV (inverted video).

Figure 4-57.  ATAS Sparse VSD (Sheet 1 of 2)

4-99



TM 1-1520-248-10

 (Cont)

CONTROL/INDICATOR FUNCTION

5. ATAS Missile symbology Displays current missile status. An open missile indicates missile
present. A solid missile indicates missile has been selected and
is active. A cross through a launcher pair indicates it is bad.

6. Helicopter Reference Symbol Reference point to which the superelevation bar is aligned during
the superelevation maneuver.

7. Weapon Status Indicates SAFED/ARMED. ACTIVE displays when pilot cyclic MSL
ACTVT switch is pressed.

8. UNCAGE key Selects AUTO/MANUAL Mode.

9. Tracking reticle Displays when seeker is uncaged as enabled by pressing
Uncage/Fire switch to first detent. Tracking reticle appears and
either overlays or is adjacent to MMS LOS cue. Tracking reticle
moves with MMS LOS cue if missile is locked onto target being
tracked by MMS. Conversely, independent movement indicates
missile is not tracking same object as MMS.

10. Selects SLAVING ON/OFF. SLAVING key

11. Super elevation cue Displays after WPN-FIRE switch has been depressed to first
detent and missile has locked on target.

Figure 4-57.  ATAS Sparse VSD (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. WEAPONS BIT/SET-UP Selects WEAPONS BIT/SET-UP PAGE.
PAGE key

2. Missile symbology Indicates missile presence and launcher status. If symbol is shaded in,
the missile is active. Any launchers that have failed the BIT are
indicated by crossing out the failed launcher.

Figure 4-58.  ATAS WEAPONS PAGE
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CONTROL/INDICATOR FUNCTION

1. WEAPONS PAGE key Selects WEAPONS PAGE.

2. Missile Status Indicates number of missiles and launcher status. If symbol is shaded
in, the missile is active. Any launchers that have failed the BIT are
indicated by crossing out the failed launcher.

3. ATAS BIT key Initiates ATAS BIT. ATAS BIT boxes to show BIT in progress. Status is
shown to the right of the ATAS BIT legend.

Figure 4-59.  ATAS WEAPONS BIT/SET-UP PAGE
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Figure 4-60. ATAS BITs
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(1) The MMS method of engagement will not be O 2. PDU BIT   Accomplish.
available.

3. WEAPON SEL switch   Select WEAPONS(2) AUTO will be selected.
PAGE.

(3) Missile step not available.
4. R-5   Press to select WEAPONS BIT/SET-e. Operation.

UP PAGE.
Paragraphs 4-72 through 4-79 contain the procedural
steps necessary to operate the system. ATAS launch 5. ATAS BIT   Press.
sequence is shown in figure 4-61.

4-76. IN-FLIGHT PROCEDURES.4-72. ATAS PROCEDURES.
a. RMP MISSILE.

4 - 7 3 . E X T E R I O R  F U S E L A G E  C H E C K 
ATAS. WARNING

4-74. INTERMEDIATE FUSELAGE. ATAS missiles are not to be launched
when ambient temperature exceeds 140WARNING
°F. The missile could deflagrate when the
motor ignites.

Do not touch the vicinity of the IR dome
if it is cracked or shattered (basic CFT CAUTION
and missile only); mercury thallium liquid
may have been released. This material is

To  prevent  damage  to  Captive  Flighttoxic  to  unprotected  skin.  Avoid  al l
Trainer (CFT) or missiles, do not exceedcontact with the released material unless
5 minutes of continuous activation forprotective equipment is worn, such as: a
the basic MSL and 3 minutes for the RMPrespirator, impervious protective gloves,
MSL.and chemical goggles. If the skin or eyes

are  exposed  to  the  spil led  material ,
1. CPG.immediately flush with water. Any person

exposed to the released material should
NOTEbe promptly referred to a physician.

1. Ejector rack   Check; impulse cartridges • MMS prepoint should be checked prior toinstalled.
using the MMS  method of engagement. If
the prepoint  target is not in the MMS2. Coolant bottle   Check for 4500 to 6000 psi.
NFOV, an Airborne Calibration should beIf less than 3500 psi, coolant bottle must be
performed.recharged.

• Estimated range must be within missile’s3. Missile launcher   Check.
capability.

O 4. Missile   Check as follows:
• The CPG should monitor missile tone

O a. Blowout disk   Check. during the engagement process, alerting
the pilot to momentary breakups in tone.b. Electrical connections   Check.
Breakups in tone indicate that the missile
has a marginal  track of  the target andc. Humidity indicator   Check (green).
should not be fired.  This is particularly

O d. IR cover   Remove. important  dur ing  the  superelevat ion
maneuver.e. Seeker head   Check.

a. Target   Establish target track with MMS.f. Missile type   Record missile type installed
on each store station as BLOCK 1 or all-

b. Laser range finding   Complete as desired.other Stinger.  See WARNING in In-Flight
Procedures paragraph on how to positively

c. WPN/ASE switch   Select  ATAS sparseidentify Block 1 missiles.
weapons VSD.

4-75. ENGINE RUNUP.
d.  SLAVING key   Select seeker slaving

1. MASTER switch   STBY. mode as required.
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e. UNCAGE key   Select  uncage mode as h. Verify   Tracking reticle stable with MMS
required. LOS cue.

f. MASTER switch   ARMED.
i. Verify   ATAS audio tone.

2. Pilot.
NOTE

a. WEAPON SEL switch   Select ATAS.

b.  SLAVING mode   Verify as required. • Do not activate missile until  target has
been  i den t i f i ed  and  engagemen t  i s
imminent. A fully charged coolant bottlec. UNCAGE mode   Verify as required.
(6000 psi)  will  provide forty 45-second
engagements. Do not exceed 5 minutes ofd. MSL ACTVT switch   Press.
continuous activation for the basic MSL
and 3 minutes for the RMP MSL.

e. Maneuver helicopter to place MMS LOS cue
(diamond)  over  the  weapons  reference

• Low pressure (less than 3500 psi) in thesymbol (cross at center of display).
coolant bottle causes LOW to display on
the PDU on the side of the PDU on which

f.  If Slaving is enabled, place weapons the  launcher  is  located,  and  a  LEFT
reference symbol to within 6 degrees of COOLANT LOW or  RIGHT COOLANT
MMS LOS cue.

LOW advisory to display on the MFD.

NOTE • Exac t  co inc idence  may  no t  occu r .
However, helicopter movement resulting
in stabilized relative position of MMS LOS

The seeker slaving mode, when equipped CUE and tracking reticle indicates that
and enabled, allows the pilot  to acquire the missile and the MMS are tracking the
w i thou t  me t i cu lous  a l i gnmen t  o f  t he same target.
helicopter (hence missile)  to the target.
Aligning the weapons reference symbol to
within 6 degrees of the MMS LOS cue prior • Momentary breakups in tone indicate that
to pressing the WPN-FIRE switch to the first the missile has a marginal track on the
detent is normally adequate to acquire the target and should not be fired.
target. Firing constraints remain unchanged
in the seeker slaving mode.

j. P i t c h  a t t i t u d e   S u p e r - e l e v a t e  t h e
helicopter until the superelevation bar alignsg. WPN-FIRE switch   Press to first detent
with the top of  the helicopter referenceand hold to uncage missile seeker.
symbol.  Verify that  an uninterrupted high
tone is present.

NOTE

k. WPN-FIRE switch   Press and hold for one
Noise from an operating heater will degrade second.
radio and intercom communication and the
ability  of  the pilot  and CPG to properly

3. MASTER switch   Set as required.distinguish ATAS acquisition tones.
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b. BLOCK 1 MISSILE. Breakups in tone indicate that the missile
has a marginal  track of  the target and
should not be fired.  This is particularlyWARNING
i m p o r t a n t  d u r i n g  t h e  2  s e c o n d s
immediately  before  f i r ing  a  Block  1
missile.

• Stinger  missile  types  (Block  1  and
• The CPG should monitor the pitch ladderRMP)  sha l l  no t  be  mixed  in  any

during the engagement process, alertingmission  load-out.  I t  is  absolutely
the pilot if the helicopter nose is pitchedimperative that the aircrew is aware of
down  more  than  5  deg rees .  I f  t h i swhich Stinger missile type has been
condition exists, the missile shall not beuploaded .  F i r ing  an  RMP  miss i le
fired.without superelevation may result  in

the missile’s early contact with the
a. Target   Establish target track with MMS.ground and subsequent debris striking

the helicopter.  Block 1 missiles are
b. Laser range finding   Complete as desired.stenciled with 1/2-inch yellow block

letters (Block 1) on the exterior of the
c. WPN/ASE switch   Select  ATAS sparset u b e .  T h e  B l o c k  1  s t e n c i l  i s

weapons VSD.approximately mid-way between the
sight frame and aft end of the tube.

d.  SLAVING key   Select seeker slaving
• A Block 1 MSL shall not be fired if the mode as required.

pitch ladder indicates the helicopter
nose  is  pitched  down more  than  5 e. UNCAGE key   Select  uncage mode as
degrees  because  terrain  impact  is required.
possible.

f. MASTER switch   ARMED.• ATAS missiles are not to be launched
when ambient temperature exceeds 140

2. Pilot.°F. The missile could deflagrate when
the motor ignites.

a. WEAPON SEL switch   Select ATAS.

CAUTION
b.  SLAVING mode   Verify as required.

c. UNCAGE mode   Verify as required.To prevent damage to the captive flight
trainer (CFT) or missiles, do not exceed 3 d. MSL ACTVT switch   Press.minutes of continuous activation for the
Block 1 MSL. e. Maneuver helicopter to place MMS LOS cue

(diamond)  over  the  weapons  reference1. CPG. symbol (cross at center of display), while
maintaining a minimum 10-foot AGL hover.NOTE

NOTE
• Superelevation is not required when firing

The seeker slaving mode, when equippeda Block 1 missile.  However,  all  other
and enabled, allows the pilot  to acquirevisual and audio constraints apply.
w i t hou t  me t i cu lous  a l i gnmen t  o f  t he

• MMS prepoint should be checked prior to helicopter (hence missile)  to the target.
using the MMS  method of engagement. If Aligning the weapons reference symbol to
the prepoint  target is not in the MMS within 6 degrees of the MMS LOS cue prior
NFOV, an Airborne Calibration should be to pressing the WPN-FIRE switch to the first
performed. detent is normally adequate to acquire the

target. Firing constraints remain unchanged• Estimated range must be within missile’s
in the seeker slaving mode.capability.

f.  If Slaving is enabled, place weapons• The CPG should monitor missile tone
reference symbol to within 6 degrees ofduring the engagement process, alerting

the pilot to momentary breakups in tone. MMS LOS cue.
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j. Pi tch  at t i tude   Check  pi tch  ladder  to
g. WPN-FIRE switch   Press to first detent ensure that helicopter nose is not pitched

and hold to uncage missile seeker. down more than 5 degrees before firing.
Verify that  an uninterrupted high tone is
present.NOTE

k. WPN-FIRE switch   Press and hold for one
Noise from an operating heater will degrade second.
radio and intercom communication and the
ability  of  the pilot  and CPG to properly

3. MASTER switch   Set as required.distinguish ATAS acquisition tone.

h. Verify   Tracking reticle stable with MMS
4 - 7 7 . B E F O R E  L E A V I N G  H E L I C O P T E RLOS cue.
PROCEDURES.

i. Verify   ATAS audio tone.

1. Ejector rack safety pin(s)   Install.
NOTE

2. IR cover(s)   Install on remaining missile(s).

• Do not activate missile until  target has
been  i den t i f i ed  and  engagemen t  i s 4-78. MALFUNCTION   ATAS MISFIRE.
imminent. A fully charged coolant bottle
(6000 psi)  will  provide forty 45-second

A misfire is a missile that has been fired but the launch
engagements. Do not exceed 5 minutes of

motor does not ignite.
continuous activation for the basic MSL
and 3 minutes for the RMP and Block 1
MSL. NOTE

• Low pressure (less than 3500 psi) in the
After pressing the WPN-FIRE switch to thecoolant bottle causes LOW to display on
second detent and releasing it, the missilethe PDU on the side of the PDU on which
symbol on the MFD and/or the PDU willthe  launcher  is  located,  and  a  LEFT
disappear or the missile will be deselectedCOOLANT LOW or  RIGHT COOLANT
(unshaded on the MFD, no underline on theLOW advisory to display on the MFD.
PDU) without accompanying launch motor
i gn i t i on .  Th i s  i nd i ca tes  a  m is f i r e  has• Exac t  co inc idence  may  no t  occu r .
occurred.However, helicopter movement resulting

in stabilized relative position of MMS LOS
CUE and tracking reticle indicates that Proceed as follows:
the missile and the MMS are tracking the
same target.

1. Position the aircraft  so that  the missile is
or iented  downrange  for  a  per iod  of  10• Momentary breakups in tone indicate that
minutes after attempting to fire.the missile has a marginal track on the

target and should not be fired.

2. Upon landing the aircraft   Notify armament• Superelevation is not required when firing personnel who will download the missile after
a Block 1 missile.  However,  all  other 10  minutes  have  elapsed  since  misf i re
visual and audio constraints apply. occurred. Missile is now the responsibility of

the  Explosive  Ordnance  Disposal  (EOD)
personnel.
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Figure 4-61. ATAS Missile Launch Sequence

marginal track of the target and should4-79. (CDS2)  ISP/  R MCPU FAILURE 
not be fired. This is particularly importantBACKUP MODE OPERATION.
during the superelevation maneuver.

WARNING a. WEAPON SEL switch   Select ATAS.

NOTE
ATAS missiles shall  not be launched
when ambient temperature exceeds 140
°F (60 °C). The missile could deflagrate • Do not activate missile until  target haswhen the motor ignites. been  i den t i f i ed  and  engagemen t  i s

imminent. A fully charged coolant bottle
1. CPG. (6000 psi)  will  provide forty 45-second

engagements.
a. MASTER switch   ARMED.

• Low pressure (less than 3500 psi) in the
coolant bottle causes LOW to display on2. Pilot.
the PDU on the side of the PDU that the
launcher is located.NOTE

b. MSL ACTVT switch   Press.
• Estimated range must be within missile

capability. c. Maneuver helicopter to ensure target is
centered inside ATAS target acquisition• The CPG should monitor missile tone
reticle.dur ing  the  engagement  process  for

momentary breakups in tone. Breakups in
tone  indicate  that  the  missi le  has  a
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d. WPN-FIRE switch   Press to first detent
a. Weapon Controls.and hold.

NOTE Weapon controls are shown in figure 4-62. Control/
indicator functions are shown in figures 4-63 and 4-64.

• Exact  coincidence  may  not  occur.  A
displaced tracking reticle which moves b. Weapon Configuration.
with the target, accompanied by a high
uninterrupted  tone,  indicates  missi le The HELLFIRE missile system can be configured for
track. operation by pressing the WEAPON SEL switch up

selecting the WEAPONS PAGE (fig. 4-65). The CPG• Momentary breakups in tone indicate that
can call up the WEAPONS PAGE by positioning thethe missile has a marginal track on the
WPN/ASE switch momentarily to the WPN position ontarget and should not be fired.
the CPG panel.

e. Verify   Tracking reticle coincident with
target, uninterrupted high missile tone. c. HELLFIRE BIT.

f. Pitch attitude   Super-elevate helicopter
The HELLFIRE BIT is selected by pressing L-1 on theunt i l  bot tom of  t racking  ret ic le  meets
WEAPONS  B IT /SET-UP  PAGE  ( f i g .  4 -66 ) .  Thes u p e r e l e v a t i o n  l i n e s  o n  P D U  o r
HELLFIRE BIT routine checks the remote HELLFIREsuperelevation cue is aligned with the top of
Electronics (RHE), the launchers, and the missiles. Thethe aircraft reference symbol on the MFD.
RHE will test only the components that are present.Verify high uninterrupted tone.
RHE GO (BIT passed) or RHE NO-GO (BIT failed) will

g. WPN-FIRE switch   Press and hold for one be displayed next to HELLFIRE BIT on the MFD. If
second. RHE GO is displayed and no error messages are seen

under the missile symbol the HMS has successfully
3. CPG MASTER switch   STBY. passed BIT.

4-80. HELLFIRE MISSILE SYSTEM. (1) If  any launcher fails  BIT, the launcher fail
message is displayed by placing an X over the missileThe HELLFIRE missile system (HMS) (fig. 4-62) is an
symbols.air-to-surface, laser guided missile system. The system

is capable of  launching four HELLFIRE missiles at
(2) Missile BIT checks and displays the statustargets identified by ground or airborne designators.

and inventory of all installed missiles. The missiles areThe system has a continuous or on-call built-in test
spun up and tested, which takes approximately 30(BIT) designed to verify operational  integrity.  The
s e c o n d s  a t  n o m i n a l  t e m p e r a t u r e s .  A t  c o l dmissile is a point target weapon designed to destroy
temperatures,  the test  time may increase up to 47armored or reinforced targets. It is comprised of one or
seconds. If the missiles pass BIT, then the inventory oftwo launchers containing up to two missiles each, and
missiles installed is displayed in the position that thethe necessary components, software, and switches to
missiles are located on the helicopter.operate the system. The HELLFIRE launchers can be

jettisoned using the JETTISON switches located on the
ACP. The weapon system except for the launcher is (3) If the missile fails BIT, the message BF is
electrically controlled and powered by the 28 Vdc displayed directly under that  missile symbol.  In the
essential bus. The HELLFIRE launcher uses one phase event of a BF indication, and if time allows, the missile
of the 115 Vac generator 3-phase essential bus. Circuit may be unseated and reseated on the launcher after
protect ion  is  provided  by  the  HELLFIRE ARM, the system has been powered down. BIT can then be
HELLFIRE CONTR, HELLFIRE PWR, HELLFIRE AC, rerun.
and the ARMT CONTR circuit breakers located on the
aft centerpost circuit breaker panel. The HELLFIRE (4) Missile BIT status is displayed beneath each
launcher(s) are mounted on the ejector rack. They may missile symbol and is continuously monitored for
be installed on one or both sides. Symmetrical loading changes. The following additional FAIL messages may
is not required. be displayed during BIT:

NOTE
(a) MF   Displays if the RHE has detected the

missile as failing after it was selected for spin up, theIn the event of an AC generator failure, the
missile battery has failed, the missile failed to accept aHMS launcher  loses  AC power  and  no

missiles can be launched. laser code, or if the missile failed to uncage.
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Figure 4-62. HELLFIRE Missile System (HMS)
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CONTROL/INDICATOR FUNCTION

NOTE

(CDS4) Normal weapons VSD pages are no longer available for display.

1. MMS LOS Cue Shows MMS azimuth and elevation orientation.

2. DELVRY key Selects delivery modes for HELLFIRE missiles (rotary function).
LOBL   Missile acquires and locks on coded laser energy prior to launch.

LO   Missile trajectory low profile to clear terrain mask and locks on coded laser
energy as missile closes with target.
HI   Missile trajectory high profile clears terrain mask and locks on coded laser
energy as missile closes with target.

DIR   Missile trajectory direct when ceiling is too low for successful LOBL firing.

3. LAUNCH key Selects launch sequence for HELLFIRE missiles (rotary function).
STBY   System in standby.
MAN   Missile is manually selected for firing.
NORM   Missiles step in normal sequence when fired.
RIPL   Missiles are fired in rapid succession with alternating laser codes.

Figure 4-63.  Normal HELLFIRE VSD (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

4. CONSTR key Selects HELLFIRE missile constraints (toggle function).
NORMAL   HELLFIRE launches when in constraint.
ORIDE   HELLFIRE may be launched when safety constraints are met.

5. WEAPONS STATUS Indicates OFF, SAF or ARM.

Figure 4-63.  Normal HELLFIRE VSD (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. VID key Allows selection of video background source for the HELLFIRE sparse VSD.
Toggles between OFF, TV, and TIS.

2. HELLFIRE seeker cue Indicates HELLFIRE seeker position.

3. HELLFIRE constraints box Displays HELLFIRE constraints.

LOAL azimuth constraint drivers are prioritized as follows:
1. MMS LOS, with MMS mode select switch in PREPT.
2. Heading to DIR WPT, if in DIR WPT navigation mode.

LOAL range constraint drivers are prioritized as follows:
1. Current laser range (boxed).
2. Distance to PREPT waypoint with MMS mode select switch in PREPT and
MMS slaved to PREPT (Prepoint, Prepoint).
3. Distance to DIR WPT, when in DIR WPT navigation mode.

LOBL azimuth constraint driver.
MMS LOS, when receiving properly coded laser energy.

(CDS4) LOBL/LOAL constraints box size doubled. Constraints box now represents 20°
(LOBL) and 7.5° (LOAL).

NOTE

 Range constraint drivers do not apply. Proper range to the target should be
confirmed by the crew.

Figure 4-64.  HELLFIRE Sparse VSD (Sheet 1 of 2)
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 (Cont)

CONTROL/INDICATOR FUNCTION

4. W HOT/B HOT/NORM/INV When TIS is selected, toggles between W HOT and B HOT. With TV selected
key at R-2, on IMSP/MMS configuration, toggles between NORM (normal video)

and INV (inverted video).

5. Laser Code Displays laser code selected for missile.

6. Range to target Displayed boxed if current range. “L” indicates laser range; “P” indicates
prepoint range; “N” indicates distance to direct fly to waypoint.
(CDS4) Range is boxed if current laser range is being displayed. Range is not
boxed if last valid laser range is used. Display is boxed while laser is firing and
for 5 seconds after laser firing has stopped.

7. HELLFIRE missile status Displays current missile status.

Blank   Missile not selected.
SEL   Missile selected.
RDY   Missile ready.
TRK   Missile tracking.
BF   Missile failed BIT.
MF   Missile failed/Missile battery failed/Missile failed to accept laser code/
Missile failed to uncase.
UNL   Missile unlatched.
SF   Remote terminal bad/Station failed.
HF   Hangfire in progress/Missile hangfired.

8. Missile selected box Indicates missile selected for firing.

9. Missile symbology Indicates missile presence.

10. DELVRY key Selects delivery modes for HELLFIRE missiles (rotary function).
LOBL   Missile acquires and locks on coded laser energy prior to launch.

LO   Missile trajectory low profile to clear terrain mask and locks on coded
laser energy as missile closes with target.
HI   Missile trajectory high profile clears terrain mask and locks on coded
laser energy as missile closes with target.

DIR   Missile trajectory direct when ceiling is too low for successful LOBL
firing.

11. Status and PRI/ALT laser Indicates primary and alternate codes. If no codes are present, only the comma
codes will be displayed. Also provides status (ARMED, SAFE, or OFF).

12. LAUNCH key Selects launch sequence for HELLFIRE missiles (rotary function).
STBY   System in standby.
MAN   Missile is manually selected for firing.
NORM   Missiles step in normal sequence when fired.
RIPL   Missiles are fired in rapid succession with alternating laser codes.

13. CONSTR key Selects HELLFIRE missile constraints (toggle function).
NORMAL   HELLFIRE launches when in constraint.
ORIDE   HELLFIRE may be launched without meeting launch constraints.

14. HELLFIRE time-of-flight Indicates missile time-of-flight based on pressure altitude and temperature.

Figure 4-64.  HELLFIRE Sparse VSD (Sheet 2 of 2)
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CONTROL/INDICATOR FUNCTION

1. Laser Code Indicates laser code assigned for the missile.

2. Missile Symbology Indicates missile presence.

3. Laser Indicates MMS laser status/code.
PRI=Primary Missile Code.
ALT=Alternate Missile Code.

4. PRI/ALT CODES key When pressed legend blanks and is replaced by a cursor allowing laser
codes to be entered for priority assignment.

NOTE

PRI/ALT displays only if launch mode is in STBY.

5. DEICE key When pressed DEICE will box and protective domes on missiles will
jettison.

Figure 4-65.  HELLFIRE WEAPONS PAGE (Sheet 1 of 2)

4-115



TM 1-1520-248-10

 (Cont)

CONTROL/INDICATOR FUNCTION

NOTE

DEICE displays only if DELVRY mode is LOBL.

6. WEAPONS BIT/SET-UP Selects WEAPONS BIT/SET-UP PAGE.
PAGE key

7. MSL STATUS OFF-ECCM disabled.

Blank   Missile not selected.
SEL   Missile selected.
RDY   Missile ready.
TRK   Missile tracking.
BF   Missile failed BIT.
MF   Missile failed/Missile battery failed/Missile failed to accept laser
code/Missile failed to uncase.
UNL   Missile unlatched.
SF   Remote terminal bad/Station failed.
HF   Hangfire in progress/Missile hangfired.

8. ECCM key Toggles ECCM ON or OFF.

NOTE

ECCM disables only if launch mode is not in STBY.

9. TOGGLE MISSILE CODE Toggles switching primary and alternate laser codes and missile
key selected.

Figure 4-65.  HELLFIRE WEAPONS PAGE (Sheet 2 of 2)

(b) UNL   Displays if the RHE has detected (d) TRK   Displays when the missile has
this missile as unlatched on the launcher rail. locked on a coded laser spot,  is  tracking the laser

energy, and the RHE has selected the missile as the
(c) SF   Displays if the RHE has detected the next missile to be launched.

missile launch station for that missile has failed, or if
the remote terminal is bad. (e) HF   Displays if  the missile is in the

process of hangfiring or has hangfired.(5) In addition to the missile status display as a
direct result of the BIT, the following missile status

(6) Laser status is displayed on both WEAPONSmessages may be displayed:
PAGE and WEAPONS BIT/SET-UP PAGE.

(a) SEL   Displays if  the missile has been
selected from inventory and is in the process of being (a) LASER A   Displays when laser code A
made ready. This may take up to 30 seconds. has been assigned to the laser designator.  If  the

designator is OFF, in Standby, or in the RANGE mode,(b ) RDY   D i sp lays  i f  t he  m iss i l e  has
this is annunciated.completed spin up, has been coded with a laser code

and is in a ready condition.
(b) PRI A   Displays when laser code A has

(c) A   Displays if the missile has been coded been selected as the primary laser code.
with laser code A, or any other laser code selected
through H, and has been selected by the RHE as the (c) ALT B   Displays when laser code B has
next missile to be launched. been selected as the alternate laser code.
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406075-1534-1
J1465

CONTROL/INDICATOR FUNCTION

1. MISSILE PER CODE key When pressed legend will blank allowing up to three missiles to be
assigned per code.

2. WEAPONS PAGE key Selects WEAPONS PAGE.

3. MSL STATUS OFF-ECCM disabled.

Blank   Missile not selected.
SEL   Missile selected.
RDY   Missile ready.
TRK   Missile tracking.
BF   Missile failed BIT.
MF   Missile failed/Missile battery failed/Missile failed to accept laser
code/Missile failed to uncase.
UNL   Missile unlatched.
SF   Remote terminal bad/Station failed.
HF   Hangfire in progress/Missile hangfired.

4. BOX Indicates next missile selected for firing.

5. HELLFIRE BIT key Initiates HELLFIRE BIT.

Figure 4-66.  HELLFIRE WEAPONS BIT/SET-UP PAGE
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(d ) PRI /ALT  1212   D i sp lays  when  the WARNING
primary or alternate laser code has been designated
1212 as a manual code.

If deice cover (environmental protective
cover) is installed, aircraft doors must beb. (CDS2) ISP Failure. The HMS is not functional
installed and vents placed in the closedwhen the ISP has failed.
position to prevent injury to personnel

 R MCPU Failure. The HMS is not functional when from shattered frangible dome.
the R MCPU has failed.

a. Seeker dome   Clean and undamaged.

4-81. HELLFIRE PROCEDURES.
b. Deice dome cover   Check dome cover

i ns ta l l a t i on  on  m iss i l es  and  ha rness
connection to launcher rail.4 - 8 2 . E X T E R I O R  F U S E L A G E  C H E C K 

HELLFIRE.
c. Strakes/wings/control surfaces   Check.

d. Missile body   Check.4-83. INTERMEDIATE FUSELAGE.

1. Ejector rack   Check; impulse cartridge 4-84. ENGINE RUNUP.installed.

1. MASTER switch   STBY.
2. Missile launcher   Check as follows:

2. WEAPON SEL switch   Select WEAPONS
a. SAFE/ARM switch   SAFE. PAGE.

b. Umbilical connector   Check connected to NOTE
launcher. Pullaway cable connected to rack
and connector.

• The laser codes are entered into the
system from the  MFK onto  the  Laserc. Missiles   Check missile security on rail
Code  List  page  on  the  MMS.  No  twoand that holdback release handle is in the
addresses should have the same laserLATCH position.
code.

3. Rails   Check as follows: • When entering codes into the HMS the
first digit must be 1; the second, third, and

a. Grounding straps   Check. fourth digits can be any number from 1
through 8. The system will not accept the
numbers 9 and 0.b. Electrical cover plate   Down (If missile not

installed).
3. R-1   Press to enter PRI/ALT laser codes.

CAUTION
4. R-5   Press to select WEAPONS BIT/SET-

UP PAGE.
I f  on ly  one  miss i le  i s  loaded  on  a
launcher, the missile shall be loaded on 5. R-1   Press to enter MISSILE PER CODE
the outboard launcher rail. data.

c. Missile load configuration   Per mission NOTE
requirements.

If the number of missiles per code entered
d. Swaybrace and jamnuts   Check. is  greater  than  the  number  of  missi les

available, an INVALID COMMAND advisory
O 4. Missiles   Check as follows: will be displayed.
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6. L-1   Press to perform HELLFIRE BIT. e. Missile symbol   Displays RDY and proper
laser code (priority channel).

4-85. IN-FLIGHT PROCEDURES   LOBL/ f. Constraints box   Displayed as required.
LOAL (AUTONOMOUS/REMOTE).

3. CPG/Remote designator   Lase target as
1. CPG. required.

a. Target handover   Coordinate as required. NOTE

b. Target   Track/Locate/Prepoint as required. Except for AGM-114F missiles, if properly
coded laser energy is present at the missile

c. WPN/ASE switch   Press as required to seeker, the RHE will automatically default to
display HELLFIRE Sparse VSD. LOBL.

d. CONSTR key   NORMAL. 4. Pilot.

e. LAUNCH key   Select mode as required. a. Position and orient helicopter as required.

NOTE NOTE

With one missile installed on the outboard • For LOBL engagements, CONSTR ORIDErai l ,  select ing  NORM wi l l  resul t  in  an
may be required if the MMS LOS is not inINVAL ID  COMMAND  adv i so ry  due  to
coincidence with the HELLFIRE missileattempting to select the inboard missile first.
seeke r  cue  due  to  i naccu ra te  MMSWith only one missile loaded, select MAN or
airborne calibration. Ensure the missile isscroll through selections and back to NORM
locked on target and not on backscatterto select the outboard missile on the primary
be fo re  f i r i ng  w i t h  CONSTR  ORIDEcode.
selected.

f. DELVRY key   Select mode as required. • For LOAL engagements, CONSTR ORIDE
may be required based on the tactical

g. Constraints driver(s)   Set as required. situation. Ensure the aircraft is properly
oriented toward the target before firing

h. MASTER switch   ARMED. with CONSTR ORIDE selected.

2. Pilot. b. Verify the missile is properly tracking laser
ene rgy  (LOBL)  and  w i th in  cons t ra in t
requirements.a. WEAPON SEL switch   Select HELLFIRE

sparse VSD.
c. WPN-FIRE switch   Press  to  second

detent.b. CONSTR   NORMAL.

d. Steps a. through c.   Repeat as required.c. LAUNCH mode   Verify as required (MAN/
NORM/RIPL).

5. MASTER switch   Set as required.
d. DELVRY mode   Verify as required (DIR/

LO/HI/LOBL).
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SECTION III. CARGO HANDLING

2. MMS   Stowed as required.4-85. TAKEOFF. EXTERNAL CARGO HOOK
OPERATIONS.

3. ACP   Switches set.

NOTE
NOTE

Better directional control may be realized by
If  helicopter is landed with heading holdavoiding relative winds from the right front
engaged,  heading  hold  may  at tempt  toquadrant while performing external  cargo
correct small heading errors and will driveoperations.
pedal to stop if left unguarded.

1. Hover helicopter at sufficient height to allow
O 4. IR JAMMER XMTR switch   IR JAMMER.crewmember to discharge static electricity

and to attach sling to cargo hook.

4-88. DESCENT AND LANDING. EXTERNAL
2. Ascend vertically directly over cargo, then CARGO OPERATIONS.slowly lift cargo from surface.

1. F l i gh t  pa th  and  app roach  ang le   As3. Pedals   Check for adequate directional
required  for  wind  direct ion  and  obstaclecontrol.
clearance.

4. Hover power   Check TORQUE required to
2. Execute approach to hover with cargo clear ofhover with external load.

the surface.

5. Take  of f  into  wind,  i f  possible,  a l lowing
3. When stabilized at a hover, descend slowlyadequate sling load clearance over obstacles.

until cargo contracts surface.

4. Maintain tension on sling.4-86. IN-FLIGHT OPERATION.  EXTERNAL
CARGO HOOK OPERATIONS.

5. Cyclic CARGO RELEASE switch   Press to
release sling from hook.NOTE

• Con t ro l  movemen t  shou ld  be  made
smoothly  and  kept  to  a  minimum to
prevent oscillation of sling load.

• The  EMER CARGO RELEASE PULL
handle will function regardless of CARGO
RELEASE switch position.

1. AIRSPEED   Within limits for  adequate
controllability of helicopter load combination.

2. Flight path   Required to avoid flight with
external  load over any person, vehicle,  or
structure.

4-87. BEFORE LANDING (CPG/PILOT AS
REQUIRED).

1. LASER  OFF/STBY/ARM  sw i t ch   As
required.
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SECTION IV. (CDS2) AIRBORNE TARGET HANDOVER
SYSTEM (ATHS)

4-89. GENERAL. 4-92. OPERATIONAL DESCRIPTION.

To select  the ATHS mode of  operation,  the CPG
presses the ATHS switch on the CPG auxiliary panel
(fig. 4-67). This causes the MFD to display any waiting4-90. ATHS MISSION CAPABILITIES.
messages ,  as  ev idenced  by  t he  adv i so ry  ATH
MESSAGE RECEIVED, if  appropriate,  or  the pageThe ATHS provides the capability to maintain current
which was last displayed during a previous operation.

mission status for  up to eight active airborne fire
Pressing the ATHS switch a second time displays the

missions, two active artillery fire missions, and two ATHS Top Menu page. The line address keys on either
preplanned artillery fire missions. The unit retains all side of the MFD are used to activate step to subpages
mission essential data in nonvolatile storage and can or change a field of information. The fifth key on the
store up to 12 previously received messages for later right side (SEND) transmits the displayed information
recall.  The system also provides the capability  to over  the  selected  radio  to  a  s imi lar ly  equipped
request and execute airborne fire missions specifying receiving vehicle. When manual entry of information is
either HELLFIRE or standard ordnance and request required, an arrow will appear which points away from

the associated line key to signify that operator inputand provide the required coordination to execute a
must be made using the MFK (the ENTER key is notremote HELLFIRE mission. The aircrew can also
required). If only limited choices are available and rapidrequest and execute artillery fire missions as Forward
selectivity is required, an arrow will be present besideArt i l lery  Aer ia l  Observer  (FAAO);  t ransmit  spot
the key field of information pointing upward. Pressingsituation, battle damage assessments, and casualty
this line key will scroll through each available option.reports. Team leader capabilities allow for receiving
Advisories will display in the caution/advisory blockand handing over fire requests to the best weapon
when a message has been received (ATH MESSAGE

systems available to execute the mission; commanding
RECEIVED), when the ATHS has failed (ATH FAIL),

of  team/uni t  movement  wi th  preset  parameters; and when either of the authentication tables has less
retention of lists of preplanned battle positions, FARP than 20 available lines remaining (ATH TABLE LOW).
locations, etc., for later review or transmission; and For functions and descriptions of  ATHS Top Menu
maintenance of current position, weapon status, and page, see fig 4-68.
aircraft status of all team members.

4-93. START PAGES   DESCRIPTION.

The Start pages are used to initialize the ATHS for later4-91. PHYSICAL DESCRIPTION.
use. The pages maintain the files for communication,
location,  GO/NO GO test,  time, and authentication.

The ATHS is composed of a single line replaceable unit
Communication subscriber identifiers are entered as

(LRU) that receives information from the mast mounted ORIGIN (ORIG), TEAM (TM), and BROADCAST (BC).
s ight  (MMS),  CPG mult i funct ion  display  (MFD), Additionally, a ZEROIZE key is provided in the Start
multifunction keyboard (MFK), and other sensors. The pages. This ZEROIZE key clears all  data and table
processed information is displayed on the CPG MFD. entries from ATHS. Also included in these pages are
ATHS information is transmitted to, and received from, the six message presets, the six movement presets,
other  ATHS equipped  vehic les  and  the  art i l lery and the bulk data load.
TACFIRE/FIST system using onboard radios.  The
ATHS is not a transmitter, but supplies a signal to a

4-94. START PAGES   OPERATION.selectable radio and sends digital data as though it
were voice. Traffic can also be passed to, and received a. Start  Page  1/2. There  are  several  f ie lds
from, handheld data message devices (DMD’s). This requiring entries on this page: ORIG, TEAM, AND BC.
sys tem  p rov ides  the  ab i l i t y  t o  f o rma t  comp lex The originator (ORIG) is the aircraft/observer/crew
messages such as artillery fire requests,  reports, subscriber identifier and is in the SOI. It is a one digit
emergency broadcasts, automatic reporting of status, identifier (any letter or number). The TEAM identifier is
movement commands, and general free text messages a single digit  that  defines the team of which the
with automatic or manual authentication. originator is a part. A team is a group of subscribers
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having the same NET data and the same team number/ segment twice per SEND and can be used when
atmospheric conditions or reception are poor.letter. A team can be as few aircraft as two, the team

leader and another digital communication type aircraft,
(c) BAUD Rate Selection.   Select betweenor a team could be platoon or company size. Several

transmission rates of data bits (BAUD rate). Range: 75messages are automatically addressed to the team and
bits per second (bps)   very slow; 150 bps; 300 bps;allow the team leader to effectively control his TEAM.
600 bps; 1200 bps. If a TACFIRE net is selected, theThe BC identifier  is  a single digit  that  defines the
only options are 1200 bps and 600 bps. The slowerbroadcast net of which the subscriber (originator) is a
rates for the AIR nets are to be used only if reception ispart. A broadcast is defined as a group of teams with
poor at high rates. The slower the baud rate the longerthe same net data and the same broadcast number/
the transmission. The baud rate for the TACFIRE netsletter. If a unit had two teams working the same area,
defaults to 1200 bps automatically.or  for  command  and  control  f rom the  company

commander,  a l l  a i rcraf t  should  have  the  same (d) RADIO Selection.   Select between the
broadcast number/letter.  If  a unit  had two teams type of radio desired. The radio numbers (1 thru 4)
working the same area, or for command and control correspond to the same numbers as the intercom
from the company commander, all aircraft should have positions:  1 = FM-1, 2 = UHF, 3 = VHF, 4 = FM-2.
the same broadcast identifier so that all aircraft can ATHS wi l l  automat ical ly  select  the  radio  for  the
receive instructions/notifications at the same time. All transmission to a subscriber by how that subscriber is
subscribers who enter the same identifier in the team defined. ATHS will not select frequency. Prior to an
and /o r  b roadcas t  add ress  w i l l  r ece i ve  gene ra l ATHS transmission the sender should verify that the
transmissions sent to the identifier.  The team and radio is tuned to the proper frequency. TACFIRE nets
broadcast identifier must also be placed on a defined are normally set on radio 1. Air nets can be any of the
net prior to entry on Start page 1/2. radio selections.

b. Start  Page  2/2. This  page  def ines  al l  the (e) Preamble (PRE) Select.   An interval
parameters for the NETS and subscribers (SUBS). It is between 0.1 second and 4.0 seconds may be selected.
also the page where the automatic authentication A minimum preamble of 0.4 second is required when
tables (AUTH) can be accessed, enabled, and filled transmitting through crypto equipment. The preamble is
from the current SOI. The six preset messages (MSGS) used as on-air time for a link to be established between
and movements (MVMT) can only be programmed the sending and receiving units prior to the message
through the use of this page. Bulk data (BULK) transfer being sent. The longer the preamble, the longer the on-
is also controlled/accessed through this page. This air time.
page is the major programming page for the ATHS. All

(f) Monitor (MON) Select.   A time from 0.5of the permission planning data is entered on this page.
second to 9.9 seconds or OFF may be selected. The

(1) NETS. A successful transmission requires monitor time is the selected time that ATHS listens for
interfering traffic prior to transmitting. If more than 15that the sender and receiver be defined by the same
seconds have elapsed after the SEND key has beennet data. The net data parameters are a selection of
pressed, the ATHS will reset automatically and SENDTACFIRE or AIR NET, single block, double block, a
must be pressed again. Voice transmission has priorityselection of baud rate, the radio, the preamble duration,
over a digital transmission; therefore, the ATHS willthe monitor duration, and what authentication mode will
wait until the airway is clear of voice traffic if a monitorbe used.
time has been selected.

(a) Net Selection.   Eight nets are available
(g) Authentication (AUTH) Select.   Selectto be selected as either an AIR NET or TACFIRE NET

between MANUAL authentication or NONE. If MANUAL(air  e lements  can “ ta lk”  on  a  TACFIRE NET but
is selected, an operator input of  the transmissionTACFIRE will not get all required data if defined in an
authenticator is required each time transmission isAIR NET). All aircraft working together in the same
attempted. If NONE is selected, no authentication isteam/broadcast should select AIR NET. If there is a
required. This function automatically displays NONErequirement for  an aircraft  to “talk”  to artillery,  the
due  to  use  of  automat ic  authent icat ion.  Manualartillery should be defined in a separate TACFIRE NET.
authentication is normally only used in air-to-air or air-

(b ) Block  (BLK)  Se lec t ion .   Se lec t to-ground communication but not air-to-TACFIRE. If
MANUAL is selected, but no manual authentication isbetween single (SGL) block or double (DBL) block type
desired at the time of transmission, the message will beof transmission. Single block sends each segment of
sent on the second press of the SEND button.data once per SEND. Double block sends each data
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(2 ) Subscr ibers  (SUBS) . Subsc r i be r  ne t receive automatic authentication table, and transmit
automatic authentication table.assignments are required. Each net can be made up of

10 common subscribers (a section or platoon for
example).  Team and broadcast identifiers must be

4-95. ATHS INITIALIZATION.included in a subscriber net for the ATHS to recognize
them, i.e., team and broadcast cannot be entered on Initialize the ATHS as follows:
Start page 1/2 until defined in the subscriber nets. The
or ig inator  is  automat ical ly  in  al l  of  the  def ined 1. ATHS switch   Press as required to display
subscriber nets. A TACFIRE subscriber must be in a ATHS Top Menu page (Fig. 4-67).
TACFIRE net. As the message originator, a subscriber
from any defined net may be selected and ATHS will

2. START key   Press.
automat ical ly  set  to  that  net  data.  However,  a
subscriber using another set of net data would not be

3. Paging (1/2) key   Press.able to establish contact without resetting net data to
match the originator. Should SUB appear, it signifies

4. TEST key   Press. Enter a T using MFK; GOthat the subscriber selected as the destination is not
or NO GO will display on MFD.defined in the subscriber list.

5. NETS key   Press to access and complete(3) Authentication. Automatic authentication
Net Data pages. Enter prompts as follows:tables are accessed from this page. There are two

tables, one transmit and one receive, that hold 100
authentications each. In the event the number of a. TFR AIR NET key   Press to scroll type or
authentications remaining reaches 20 or less,  the net desired adjacent to NET number.
advisory message ATH TABLE LOW will display on the
MFD. This must be loaded prior to each mission if they b. BLK key   Press to scroll  between SGL
have been depleted or the SOI has changed. As an and DBL. Leave as desired.
authentication is used, it is automatically deleted and
the computer steps to the next code. The table can c. BAUD key   Press to select desired baud
only be used on nets that have been selected as NONE rate.
on the authentication select  on the Net Parameter
page. If, when using automatic authentication, usually d. RADIO key   Press to select radio which
only  wi th  TACFIRE,  the  t ransmit  or  receive  l ine will be used for transmitting and receiving.
sequence  becomes  incorrect ,  t ransmission  of  an
authentication synchronization message is required e. S key   The time required to transmit will
(see MSG/FREE TEXT). By transmitting this message, display.
the TACFIRE operator can see the anticipated next
table line and adjust the computer. A not acknowledged f. PRE key   Press to access Preamble Entry
(NAK) will appear; however, momentarily normal digital page and press PREAMBLE   SEC key.
c o m m u n i c a t i o n  s h o u l d  b e  r e s t o r e d  w i t h  t h e Enter desired preamble length of 0.1 to 4.0
authentication tables in proper sequence. seconds using MFK.

(4) Preset Messages. There are six preset free
NOTEtext messages that can be programmed prior to the

s ta r t  o f  a  m iss ion  to  a id  i n  response  t ime  fo r
L-3 (OFF) can be pressed to disable monitortransmissions.  There  are  s ix  preset  movement
function.packages that can be programmed for establishing

phase lines,  assembly areas, FARP locations,  etc.
g. MON key   Press if  required to accessThese 6 preset movement messages consist of 2 lines

Monitor Entry page and press MONITOR of 15 characters each for a total of 30 characters.
SEC key. Enter time of  from 0.5 to 9.9
seconds using MFK.(5) BULK Data Load. Bulk data load can be

used by a team member who did not preprogram the
h. AUTH key   Press  to  scrol l  betweenATHS prior to flight or for an ATHS that needs to be

MANUAL or NONE.reprogrammed while in flight. The data that can be bulk
loaded from another ATHS consists of: subscribers/
nets, preset messages, preset movement messages,
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i. NETS   Set up each of the eight pages as
requ i red  fo r  each  ne t  t o  be  used  by
repeating steps a. through h.

j. Paging key   Press as required to return to
Start page 2/2.

6. SUBS key   Press and proceed as follows:

a. NET 1, NET 2 and/or NET 3 keys(s) 
Press as desired to activate desired net and
enter subscriber identifier(s).

b. Paging key   Press as required to access
subpages  and  enter  ident i f iers.  Page
through 3/3 to return to Start page.

NOTE

NETS can be reviewed off SUBS page by
pressing the adjacent R key.

7. AUTH key   Press and proceed as follows:

a. SUBS key   Subscriber is displayed or
press key and enter desired subscriber
using MFK.

b. X M T  L I N E   C u r r e n t  t r a n s m i t
authentication table line will be displayed.
To change, press key and enter desired
line.

c. RCV LINE   Current receive authentication
table line will  be displayed. To change,
press key and enter desired line using MFK.

d. MODE  key   P ress  once  to  ac t i va te
authentication tables. Press again to scroll
among XMT, BOTH or RCV.

e. TABLE key   Press to access transmit or
receive table index.

(1) Select desired transmit table line.
(2) Press  key  adjacent  to  l ine  number.

Enter transmit authentication code from
SOI.

(3) Paging key   Press to sequence to
Start page.

8. MSGS key   If  desired, press to access
Message Present Entry pages. Press paging
key as required to return to Start page.

Figure 4-67. ATHS Initialization Pages9. MVMT key   If  desired, press to access
Preset Movement Message pages. Enter

4-124



TM 1-1520-248-10

movement commands on subpages. Press Request list, selecting air mission type, entering the
paging key as required to return to Start required parameters,  receiving the summary,  and
page. transmitting the data.

b. Types of air missions are as follows:10. Select  ATHS   Press.  Then select  Start
page 1/2. (1) Remote HELLFIRE wherein the number of

rounds to be fired is requested and guidance is by
a. CURR  NET  key   En te r  cu r ren t  ne t other than the launching element.

number.
(2) At My Command/Target (AMC/TGT) wherein

the target type and strength is defined for the firingb. ORIG key   Enter subscriber identifier.
element. The firing element determines ordnance to be
fired on the requestor’s command.c. TEAM key   Enter team number.

(3) At  My  Command/Ordnance  (AMC/ORD)
d. BC key   Enter broadcast number. wherein ordnance type and number of  rounds are

specified to the firing element by the observer and is to
NOTE be fired upon command of the observer.

(4) When Ready/Target (WR/TGT) wherein theTime of day is automatically input by GPS.
target type and strength is given to the firing element
which then fires choice of ordnance when ready.e. TIME key   Enter current time of day.

(5) When Ready/Ordnance (WR/ORD) wherein
11. BULK key   Press if it is desired to upload the type of ordnance and suggested number of rounds

another operator ATHS. Select BULK on Start are specified by the observer and are to be fired by the
page 2. firing element when ready.

a. Enter Destination ID by pressing L-1.
4-97. STORING OR EXECUTING AIR MISSION
FIRE REQUEST.b. Press L-2 to access Bulk Data Select page.

Making a selection causes a default back to
To store or execute an air mission fire request, proceedBulk Data Summary page.
as follows:

c. SEND; then scroll to next page. Utilize the
1. Ta rge t  l oca te  s teps   Accomp l i sh  asSCROLL-SEND procedure until all desired

required.data has been sent.

2. ATHS switch   Press as required to displayd. COMPLT   Send CMPLT message when
ATHS Top Menu page.finished with bulk data transmission.

3. AIR REQ key   Press.
4-96. AIR REQUEST PAGES.

4. Line (1-8)   Select mission number on which
a. Description. The Air  Request (AIR REQ) list mission is to be entered. NEW key   Press.

can store up to eight fire mission requests. The three
Index pages display observer mission number, type of 5. MSN TYPE   Press appropriate key.
ordnance, firing element (subscriber) to which request
was sent, and mission status. This list is for originating 6. As pages sequence, press appropriate key to
mission requests. Incoming new missions are stored in input desired mission.
the Received Message file.  Stepping through the
mission list is accomplished by pressing the paging 7. Air  Mission Summary page   Review and
(upper right) key on the MFD. Accessing a stored Air change parameters as required.
Mission Request Summary page is accomplished by

To execute an immediate fire request,  proceed aspressing the left  key adjacent to desired mission.
follows:Complete mission information will display. Initiating a

new mission request is accomplished by pressing a
NEW key of an available mission number on the Air
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8. On Air Mission Summary page, SEND key 
Press.

9. ATHS switch   Press and repeat steps 1
through 8 above for each net as required.

To recall  and send a stored mission, proceed as
follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. AIR REQ key   Press.

3. Desired mission (1-8) line number   Select.

4. On Air Mission Summary page, SEND key 
Press.

a. Remote  HELLF IRE  (REMOTE  HLFR)
mission request. The paging required for a
simplified request is depicted in fig. 4-68.

b. The  M iss ion  S ta tus  w i l l  change  f rom
REQUESTED to  ACCEPTED,  READY,
FIRE, and SHOT. At completion of mission
an END OF MISSION message should be
sent.

c. A generic Air  Mission Summary page is
shown in fig. 4-69.

4-98. ARTILLERY REQUEST PAGES.

a. Description. The mission data contained in the
ATHS is formatted to be consistent with the TACFIRE
Art i l lery  Fire  Direct ion  Center  (FDC)  system and
associated forward observer digital message devices
(DMD). Artillery mission command selection is initially
en te red  on  the  ARTY  M iss ion  Summary  page
automatically as REQ. Upon receipt of the TACFIRE
FDC  message - to -obse rve r  (MTO) ,  t he  m iss ion
command will automatically change to FIRE. A READY
command will  be displayed if  the Battery Computer
System (BCS) is online with TACFIRE. Target position
(range and bearing from the helicopter) is automatically
calculated. By pressing the TGT PSN (target position)
key, the operator can manually enter the UTM grid,
range, bearing, and altitude of the target on subpages
if required.

The Artillery Request List stores two active artillery
missions and two preplanned mission requests on the
Preplanned Mission List  subpage. Accessing either
active mission is accomplished by pressing the M1 or

Figure 4-68. Air Request PagesM2 key on the ARTY REQ List  page. To review a
preplanned mission, pressing the PPLN LIST key on
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the  Preplanned  Mission  List  page  wi l l  cause  the
Preplanned Mission Summary page to display.

NOTE

In order to store a preplanned mission, a
preplan  request  must  be  executed  and
stored  as  a  standard  art i l lery  preplan
request. Then the mission must be inserted
into preplan list.

I n i t i a t i n g  a  n e w  a r t i l l e r y  m i s s i o n  r e q u e s t  i s
accomplished by pressing the NEW key of an available
mission  number,  select ing  art i l lery  mission  type,
following prompts through the subpages, reviewing
Summary page, and transmitting data.

b. Types of artillery mission requests are as follows:

(1) NEW TGT wherein  the  observer  def ines
target type and strength.

(2) Known Point  (KNPT) wherein the observer
defines a point which is a location previously identified
and numbered, known both to the requestor and to the
artillery FDC. The requestor then provides target type
and strength.

(3) QUICK wherein the requestor enters only a
known point. All other data is known by the artillery
FDC.

(4) Preplanned (PPLN) wherein the observer
provides type of fire request (either Final Protective
Fire (FPF) or Copperhead (CPHD) guided munitions).
Only one FPF can be preplanned at a time; however,
both preplanned missions can be Copperhead. The
requestor then provides target position and known point
number.

(5) Illumination (ILLUM) wherein the observer
provides target position and known point  number.
Included in this mission type is the ability  for  the
observer to format a coordinated mission by using both
active mission (M1 and M2) files.

(6) Copperhead  (CPHD)  wherein  the  target
position is defined as NEW or Known Point and point
number is provided to the firing element.

4-99. PREPLANNED FIRE REQUESTS.

To insert a preplanned fire request, proceed as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. ARTY REQ key   Press. Figure 4-69. Air Mission Summary Pages
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6. Review mission on Summary page and make
3. On line opposite mission to be replaced. changes as required.

NEW key   Press.

7. SEND key   Press.4. PPLN request key   Press.

5. Mission type   Select either FPF or CPHD 8. N e w  A r t i l l e r y  F i r e  M i s s i o n  R e q u e s t
as desired. (simplified) is depicted in fig. 4-70.

6. Target position or known point  number 
9. A generic Artillery Mission Summary page is

Enter as appropriate.
shown in fig. 4-71.

7. ARTY Mission Summary page will appear 
Press SEND. Wait for preplanned MTO then

4-101. COPPERHEAD  FIRE  MISSION continue.
ACTIVE AND PREPLANNED.

8. ATHS switch   Press to return to ATHS Top
To accomplish a Copperhead fire mission, proceed asMenu page.
follows (fig. 4-70).

9. ARTY REQ key   Press.

1. Target locate steps   Accomplish.
10. PPLN LIST key   Press.

2. ATHS switch   Press as required to display11. P1 or P2   Press NEW as desired.
ATHS Top Menu page.

12. L-2   Press on Preplan Insertion pages.
3. ARTY REQ key   Press.

13. Repeat  steps  1.  through  12.  to  insert  a
second preplanned mission.

4. To accomplish in active mission, M1 or M2
key   Press as desired.

NOTE

5. CPHD   Press.If the PPLN mission is requested as M1, it
can only be stored as P1.

6. STR   Enter as desired.

4-100. NEW  ARTILLERY  FIRE  MISSION
7. TGT POSITION   Enter as required.REQUEST.

To initiate a new fire mission, proceed as follows:
8. On Mission Summary page, SEND key 

Press (fig. 4-72).1. Ta rge t  l oca te  s teps   Accomp l i sh  as
required.

2. ATHS switch   Press as required to display 4 - 1 0 2 . M O V E M E N T  C O M M A N D
ATHS Top Menu page. COMMUNICATIONS.

3. ARTY REQ key   Press. The Movement pages allow position instructions to be
transmitted without voice communication. The ATHS

4. NEW key opposite mission (M1 or M2) to be operator can issue directions to specific or all team
replaced   Press. members to MOVE TO, HOLD AT, rendezvous (RDZV)

at; or inform team members MOVING TO or HOLDING
5. Mission type   Press applicable key and AT a location. The locations can be preset to allow

enter required parameters on subsequent rapid communication. In addition, the Movement pages
pages until all data is inserted. al low  automat ic  t ransmission  of  current  posi t ion

t h r o u g h  M Y  P O S I T I O N  k e y  a n d  f r e e  t e x t
communication through the OTHER key.

4-128



TM 1-1520-248-10

Figure 4-70. Artillery Request Pages
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4-104. REPORT COMMUNICATIONS.

The Reports pages (fig. 4-74) allow the observer to
provide various information to team and net members
such as: Situation/status (SIT/STATUS) which reports
the observers own situation, SPOT which reports target
activity, ARTY to provide intelligence reports to artillery
units, BDA to report battle damage assessments, CAS
to report  casualty assessments,  and REQUEST to
request a report from another subscriber.

4-105. SITUATION/STATUS (SIT/STATUS).

Report Transmission. To transmit observers situation
and/or status, proceed as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORTS key   Press.

3. SIT/STATUS key   Press.

4. Activity to report   Press appropriate keys.

Figure 4-71. Artillery Mission Summary Page
5. Report Summary page   Review and change

as required.

4 - 1 0 3 . M O V E M E N T  C O M M A N D
6. SEND key   Press.TRANSMISSION.

Transmit movement commands as follows (fig. 4-73): 4-106. SPOT REPORT TRANSMISSION.

To transmit a spot report, proceed as follows (fig. 4-
1. ATHS switch   Press as required to display

74):
ATHS Top Menu page.

1. Ta rge t  l oca te  s teps   Accomp l i sh  as
2. MOVEMENT key   Press. required.

2. ATHS switch   Press as required to display3. Appropriate movement type key   Press.
ATHS Top Menu page.

4. Appropriate destination select key   Press. 3. REPORTS key   Press.

4. SPOT key   Press.NOTE

5. TARGET type   Press appropriate key.Pressing OTHER key will display Freetext
Message Entry page where a manual entry

6. Target strength (STR)   Press appropriatecan be made using MFK.
key.

5. Mission  Summary  page   Review  and
7. Target (TGT) ACTIVITY   Select as desired.change as required.

If MOVING is selected, proceed to step 8. If
STATIONARY is selected, proceed to step

6. SEND key   Press (fig. 4-73). 10.
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Figure 4-72. Artillery Fire Request Pages
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Figure 4-73. Movement Pages
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8. Target direction   Press appropriate key.

9. Target speed   Press appropriate key.

10. Mission  Summary  page   Review  and
change as required.

11. SEND key   Press.

4-107. BATTLE DAMAGE ASSESSMENT (BDA)
REPORT TRANSMISSION.

To provide battle damage assessments, proceed as
follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORTS key   Press.

3. BDA key   Press.

4. BDA Summary page   Press appropriate key
and manually enter information using MFK.

5. SEND key   Press.

4 - 1 0 8 . C A S U A L T Y  ( C A S )  R E P O R T
TRANSMISSION.

To provide casualty reports, proceed as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORT key   Press.

3. CAS key   Press.

4. CAS Summary page   Press appropriate key
and manually enter information using MFK.

5. SEND key   Press.

4 - 1 0 9 . A R T I L L E R Y  ( A R T Y )
TRANSMISSIONS.

Two types of  artillery reports can be formatted and
transmitted.  These allow transmitting an artillery
i n te l l i gence  repo r t  and  the  es tab l i shmen t  and
transmission of an artillery fire plan.

Figure 4-74. Report Pages (Sheet 1 of 2)To  transmit  an  art i l lery  intel l igence  (ATI)  report ,
proceed as follows:
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1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORTS key   Press.

3. ARTY key   Press.

4. ATI key   Press.

5. Target type   Press appropriate key.

6. Target strength   Press appropriate key.

7. ATI Summary page   Review and change as
required.

8. REL   Scroll through reliability option until
desired option is displayed.

9. SEND key   Press.

Establish and transmit an artillery fire plan as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORTS key   Press.

3. ARTY key   Press.

4. PLAN key   Press.

5. Target type   Press appropriate key.

6. Target strength   Press appropriate key.

7. Fire  Plan  Summary  page   Enter  a  s ix
character fire plan name using MFK.

8. CONFIRMED/SUSPECTED key   Press to
display choice.

9. Reference vertical (RV) key   Scroll through
option to desired display.

10. Review  and  change  Summary  page  as
desired.

11. SEND key   Press to transmit report.

4 - 1 1 0 . R E P O R T  R E Q U E S T I N G  F R O M
ANOTHER SUBSCRIBER.

Figure 4-74. Report Pages (Sheet 2 of 2)To request a report from another subscriber, proceed
as follows:
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1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. REPORTS key   Press.

3. REQ key   Press.

4. On Report  Request Select  page   Press
appropriate key to designate type of report
desired.

5. DEST− key on Summary page   Press and
enter subscriber identifier from which report is
desired using MFK.

6. Request Report  Summary page   Review
and change as required.

7. SEND key   Press to transmit request.

4-111. STATUS PAGES.

The Status pages (fig. 4-75) provide a means whereby
the observer can provide information concerning his
own weapons (OWN WPNS), own present position
(OWN PPSN), or request information concerning a
particular subscribers weapons or position status. The
Present Position (PPSN) page includes location in
UTM, altitude, and fuel remaining. The OWN WPNS
page reports observers laser code to subscribers and
provides weapons status. The remaining Status pages
provide similar  options for  subscribers to provide
information to the observer. The weapons format will
depend upon whether the subscriber is defined in an
AIR NET or a TACFIRE NET. The Subscriber pages
wi l l  be  automat ical ly  updated  upon  receipt  of  a
situation/status report.

4-112. OWN STATUS.

To review own status, proceed as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. STATUS key   Press.

3. OWN WPNS or OWN PPSN key   Press as
desired.

4. For OWN WPNS entry, laser designator code
  Enter using MFK and press paging select
key (1/1) to return to Status Index page. Figure 4-75. Status Pages
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4. If  desired, return to Status Index page by4-113. OWN PPSN ENTRY.
pressing paging key once more after  last
subscriber status is displayed.1. Present position is entered automatically. To

change, enter coordinates using MFK and
UTM key   Press. 4 - 1 1 6 . W E A P O N S / P R E S E N T  P O S I T I O N

STATUS   SINGLE SUBSCRIBER.2. ALT key   Press. Enter altitude in meters or
enter N/G. To obtain the status of a single subscriber, proceed as

follows:
3. Paging select key (1/1)   Press to return to

Status Index page (fig. 4-75). 1. ATHS switch   Press as required to display
ATHS Top Menu page.

4 - 1 1 4 . W E A P O N S  S T A T U S   A L L
2. STATUS key   Press.SUBSCRIBERS.

To obtain subscriber weapons status,  proceed as 3. SELECT key   Press.
follows:

4. SUB key   Press. Enter desired subscriber
1. ATHS switch   Press as required to display identifier using MFK. Present Position page

ATHS Top Menu page. will display.

2. STATUS key   Press. 5. Paging  key   Press  to  review  weapons
status.

3. SUBS WPNS key   Press. Review weapons
s t a t u s  o f  n e t  s u b s c r i b e r s  a s  A T H S 6. Weapons status paging key   Press to return
automat ical ly  sequences  from the  f i rst to Status Index page.
subscriber in NET 1 to the last subscriber in
NET 8.

4 - 1 1 7 . F R E E  T E X T / P R E S E T  M E S S A G E
4. Paging key   Press to return to Status Index PAGES.

page.
The Free Text/Preset Message pages (fig. 4-76) allow
the observer to compose and transmit any message up

4-115. PRESENT POSITION STATUS   ALL to 36 characters (two lines) at any time. Also, these
SUBSCRIBERS. pages allow messages to be composed and stored for

subsequent recall and transmission at the appropriateTo obtain present position information on all  net
time. The Top Message page includes a MAYDAY forsubscribers, proceed as follows:
rapid MAYDAY broadcasts, a CHECK ALL message for
a rapid cease fire broadcast,  and an authentication1. ATHS switch   Press as required to display
synchronization message to align the FDC codes to theATHS Top Menu page.
ATHS codes. The free text  and preset messages
contain the same information. The free text/preset2. STATUS key   Press.
messages are automatically addressed to the team
subscr iber  ident i f ier .  The  MAYDAY message  is3. SUBS PPSN key   Press.
addressed to the broadcast subscriber identifier, and
contains the MAYDAY message and own presentNOTE
position. The Authentication Synchronization (AUTH)
message is addressed to the broadcast subscriber

• Subscriber status will begin with the first identified in the Start pages with whom the automatic
subscriber in NET 1 and display, in order, authentication is to occur (normally TACFIRE). If, after
through the last subscriber in NET 8 as transmission, a NAK is returned, the tables are out of
paging key is pressed. synchronization. TACFIRE will still get the message

and change tables to match the observers. TACFIRE• UTM   R/B  key  can  be  al ternately
w i l l  ca l l  back  once  synch ron i za t i on  has  beenpressed to display UTM grid coordinates
accomplished.or range and bearing of subscriber status

being displayed.
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4-118. FREE TEXT MESSAGE COMPOSITION
AND TRANSMISSION.
To compose and transmit a free text message, proceed
as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. MSGS/FTXT key   Press.

3. DEST− key   Enter subscriber identifier
using MFK.

4. FREE TEXT key   Press to scroll between
TEST and DATA as required.

5. Message   Enter any message up to 36
characters long using MFK.

6. SEND key   Press to transmit message (fig.
4-76).

4-119. PRESET MESSAGE TRANSMISSION.
To transmit any of up to six preset messages entered
during ATHS initialization, proceed as follows:

1. ATHS switch   Press to display ATHS Top
Menu page.

2. MSGS/FTXT key   Press.

3. Select message to be transmitted by pressing
key adjacent to appropriate message number.

4. DEST− key   Press and enter subscriber
identifier.

5. SEND key   Press.

6. To return to ATHS Top Menu page, ATHS
switch   Press.

4 - 1 2 0 . C H E C K  A L L  M E S S A G E
TRANSMISSION.
To broadcast a cease fire message to all subscribers,
proceed as follows:

1. ATHS switch   Press as required to display
ATHS Top Menu page.

2. MSGS/FTXT key   Press.

3. CHECK ALL key   Press.

4. Broadcast identifier is automatically inserted
Figure 4-76. Free Text/Preset Message Pagesto change: DEST− key   Press and enter

identifier using MFK.
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5. SEND key   Press. message is received, it  will  be stored in the RCVD
MSGS index and an ATHS MESSAGE advisory will
appear on the MFD. Twelve messages can be stored4-121. MAYDAY MESSAGE TRANSMISSION. for  review and deletion when desired, except for
situation/status reports which are automatically deletedTo broadcast a MAYDAY message, proceed as follows:
upon review. Messages received while the RCVD

1. ATHS switch   Press as required to display MSGS index is full  will  not  be accepted, and the
ATHS Top Menu page. received  advisory  wi l l  not  be  displayed.  When  a

message  is  received  an  acknowledge  (ACK)  is
2. MSGS/FTXT key   Press. automat ical ly  t ransmit ted  back  to  the  message

originator with no operator action required. Messages
3. MAYDAY key   Press. received  which  are  not  recognizable,  improper ly

addressed (net data incorrect), or unprocessable will be
4. To change broadcast identifier, DEST− key  ignored. The originator will not have an ACK displayed

Press. Enter identifier using MFK. and an ATH MESSAGE will not be displayed to the
receiver. A message received which is acceptable, but

5. To change present position in UTM grid, from an originator not defined in the subscriber list, will
POSITION key   Press.  Enter UTM using be stored and an advisory displayed; however, an ACK
MFK. will  not  be transmitted back. A message received

addressed to the Team or Broadcast identifiers will be
6. SEND key   Press. stored and an advisory displayed but an ACK will not

be sent to the originator. The RCVD MSG index will
show the message number, the identifier of the sender,4-122. AUTHENTICATION SYNCHRONIZATION
a three character identifier  of  message type, a sixTRANSMISSION.
character field indicating the message content, and the

To  broadcast  an  Authent icat ion  Synchronizat ion status of  the message. If  the message has been
transmission, proceed as follows: reviewed, delete (DEL) will appear next to the right

hand key line; if not yet reviewed, NEW will appear.
1. ATHS switch   Press as required to display Another function of the received messages is that it

ATHS Top Menu page. allows the observer to leave the ATHS pages and still
be able to manage a fire mission. The Fire Mission

2. MSGS/FTXT key   Press. Summary pages will be automatically updated upon the
receipt of new mission commands. Received free text

3. AUTH key   Press. and movement messages can be deleted on the page
that they are reviewed. If delete is selected, the system

4. DEST−  key   Press.  Enter  ident i f ier  of will  return to the Received Message Index page.
s u b s c r i b e r  w i t h  w h i c h  a u t o m a t i c Situation/status reports are automatically deleted after
authentication is desired. they have been reviewed and the information is stored

in the Status pages.
5. When desired, SEND key   Press.

NOTE 4-124. REVIEWING RECEIVED MESSAGE
INDEX.

If authentication tables between sender and
To review a received message, proceed as follows:receiver are not synchronized, a NAK will be

returned. Sender should not retransmit.
1. ATHS switch   Press as required to displayReceiver should change table positions and

ATHS Top Menu page.transmit  to  or ig inal  sender  wi th  tables
synchronized.

2. RCVD MSG   Press to display received
message index.4-123. RECEIVED MESSAGES.

3. Message  to  be  rev iewed   Se lec t  byThe received message function of the ATHS allows the
p ress ing  key  ad jacen t  t o  app rop r i a teobserver to access the received message list to review
message number.new messages. It also allows the observer to review

and delete any previously received messages, to
include  received  f i re  requests.  When  an  ATHS 4. Delete message as appropriate.
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4-125. GLOSSARY   ATHS.

The following is a list of mnemonics used by the ATHS
system.

MNEMONIC INTERPRETATION

1 RND One Round

3 RND Three Rounds

ACK Acknowledge

ACTY ACTIVITY Operational check in progress

ADA Air Defense Artillery

A/D Add or Drop (in Meters)

ADJ FIRE Adjust Fire

AIRCRAFT Aircraft

ALT Altitude in Meters

AMC AF At My Command   Adjust Fire

AMC DEST At My Command   Destruction

AMC FFE At My Command   Fire For Effect

AMC REG At My Command   Registration

AMC RPT At My Command   Repeat

AMC/RFFE At My Command   Repeat Fire For Effect

AMMO Ammunition

ANTITANK Antitank Munitions

APC Armored Personnel Carrier

APERS Antipersonnel

ARTY Artillery

ASSEMBLY Assembly   Staging or Collecting Areas

ASSIGN KNPT Assign Knownpoint

ASSY Assembly

AT GUN Antitank Gun

4-139



TM 1-1520-248-10

 (Cont)
MNEMONIC INTERPRETATION

ATI Artillery Intelligence

ATI GEO1 Artillery Target Intelligence 
Geographic Coordinates Report Number 1

ATI GEO2 Artillery Target Intelligence
Geographic Coordinates Report Number 2

ATI GRID Artillery Target Intelligence Grid Coordinate Report

ATI POLAR Artillery Target Intelligence Polar Coordinate Report

ATTITUDE Attitude or Orientation of Target

AUF Adjusting Unit of Fire

AUTH 01 Authentication One

BC Broadcast

BLDG Building

BN Battalion

BOAT Boat

BPS Bits Per Second

BRG EQPT Bridge Equipment

BRIDGE Bridge

BUILDING Building

BURN Burning

CAL Caliber in Millimeters

CAS Casualty

CEOI Communications Electronics Operating Instructions

CEN Center   Command Post

CENTER Center   Center Platoon of a Firing Battery

CHECK FIRE Cease Firing (Emergency)

CLASS I Class I   Rations (Food)

CLASS II Class II   Material (Supplies)
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 (Cont)
MNEMONIC INTERPRETATION

CLGP Cannon Launched Guided Projectile

CMD Command

CMPLT Complete

CNO Cannot Observe

CNO/AF Cannot Observe/Adjust Fire

CNO/FFE Cannot Observe/Fire For Effect

CNO/RFFE Cannot Observe/Repeat Fire For Effect

COMPSD MSG Composed Message

CONCRETE Concrete

CONT ILL Continuous Illumination

CONTROL Control

CORD ILL Coordinated Illumination

COVER Cover   Under Overhead Cover

CP Concrete Piercing

CPHD Copperhead Guided Munitions

CURR Current

D Data

DBL Double Block Mode

DC AF Danger Close   Adjust Fire

DC FFE Danger Close   Fire For Effect

DEFILE Defilade (in a Depression or Valley)

DELAY Delay   Fuze Setting

DEST Destruction or Destroyed

DEST AF Destruction Adjust Fire

DEST/DC Destruction/Danger Close

DEST/REG Destruction/Registration
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 (Cont)
MNEMONIC INTERPRETATION

DEST/TOT Destruction/Time On Target

DIR Direction (In Mils)

DIR ERR Direction Error (In Mils)

DIST Distance (In Meters)

DMD Digital Message Device

DN Down

DNA Do Not Adjust

DNC Do Not Combine

DNO Did Not Observe

DNO TGT Did Not Observe Target

DOP Degree of Protection (Personnel)

DRAW TGT Draw Target

DROP DROP (Decrease in Range in Meters)

DSPL DLY Display Delay

DSPO Disposition

DUGIN Dug In (In Foxholes)

EAST Easting Coordinates

ENTRY NO Entry Number

EOM End of Mission

EOM RAT End of Mission   Record As Target

EOM & SUR End of Mission & Surveillance

EQUIP Equipment

EST Eastern

EW Electronic Warfare

EXC Excellent (Information Reliability)

FAIR FAIR (Target Identification Not Certain)
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 (Cont)
MNEMONIC INTERPRETATION

FERRY Ferry

FFE Fire For Effect

FIRE Commence Firing (Cancels Check Fire)

FIRE FPF Fire   Final Protective Fire

FIRE TGT NO Fire On Target Number

FL TRACE Front Line Trace

FMTD Formatted

FO COMD Forward Observer Command

FOOT PON Foot Pontoon   Bridge

FORWARD Forward

FR GRID Fire Request Grid

FR LASER Fire Request   Laser

FR POLAR Fire Request   Polar

FR QUICK Fire Request   Quick

FR SHIFT Fire Request   Shift

FREETEXT Plain Text Message

FUZE Fuze

GAS NONP Gas   Nonpersistent

GAS PERS Gas   Persistent

GOOD Good (Identification of Target   Moderately Reliable)

GRID Grid   UTM Coordinates

GUIDANCE Guidance

HB Highburst

HB/MPI Highburst/Mean Point of Impact

HC SMX White Smoke

HE High Explosive
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 (Cont)
MNEMONIC INTERPRETATION

HEAVY Heavy Artillery (177MM to 250MM)

HE/DELAY High Explosive/Delay (Fuze)

HELICOPTER Helicopter

HE/Q High Explosive/Quick (Fuze)

HE/TIME High Explosive/Time Delay (Fuze)

HE/VT High Explosive/Variable Time (Fuze)

HE/WP High Explosive/White Phosphorus

HIGH/DC High Angle/Danger Close

HIGH/REG High Angle/Registration

HIGH/TOT High Angle/Time On Target

HILL Hill

HLDG Holding

HVY MGUN Heavy Machine Gun

HVY MSL Heavy Missile

HVY WHEEL Heavy Wheeled Vehicles

ICM Improved Conventional Munitions

IGN RD Ignore Round

ILL 1 GUN Illumination 1 Gun

ILL 2 GUN Illumination 2 Gun

ILL 2 GUN D Illumination 2 Gun Deflection Spread

ILL 2 GUN R Illumination 2 Gun Range Spread

ILLUM Illumination

INFANTRY Infantry

INTEGRATE Integrated into a single TIS image.

JUNCTION Junction

KBD BELL Keyboard Bell   Volume 0 to 7
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 (Cont)
MNEMONIC INTERPRETATION

KNPT Knownpoint

LA Left Above

LAST PNT Last Point

LATITUDE Latitude in Degrees, Minutes and Seconds

LB Left Below

LDG STRP Landing Strip

LFT Left

LMC Activates Linear Motion Compensation

LONGITUDE Longitude in Degrees, Minutes and Seconds

LOST Lost (Failed to Observe Last Round)

LOST BT Lost Burst

LOST TGT Lost Target

LOUDSPKR Loudspeaker

LOW/DC Low Angle/Danger Close

LOW/REG Low Angle/Registration

LOW/TOT Low Angle/Time on Target

LT MGUN Light Machine Gun

LT MSL Light Missile

LT WHEEL Light Wheeled Vehicle (Jeeps)

M1 Mission 1

M2 Mission 2

MASNRY Masonry

MDM MSL Medium Missile

ME Method of Engagement

MEDIUM Medium

MPI Mean Point of Impact

4-145



TM 1-1520-248-10

 (Cont)
MNEMONIC INTERPRETATION

MSG TYPES Message Types

MSN Mission

MSN INFO Mission Information

MSN NO Mission Number

MTO Message to Observer

MVMT Movement

NAK Not Acknowledged

NEUT Neutralized

NEUTBURN Neutralized and Burning

N/G Not Given

NONE None   No Disposition Given

NO PREF No Preference

NORTH Northing Coordinates

NO UNITS Number of Units

NO VOL Number of Volleys

OBSD ERR Observed Error

OBSN Observation

OBSR LOC Observer Location

OBS VA Observe Vertical Angle

OK BT O.K. Burst

OK TGT O.K. Target

OP Observation Post

OPNL CHECK Operational Check

ORIG Origin

PAC Pitch Attitude Cue

PE Probable Error
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 (Cont)
MNEMONIC INTERPRETATION

PERS Personnel

PPLN Preplanned

PPSN Present Position

PRAND Standing On First Volley; Prone On Subsequent Volleys

PREAMBLE Message Lead In

PREC REG Precision Registration

PRED PNT Predict Point (Laser Range Mode)

PRONE Prone on First and Subsequent Volleys

PROVER Prone on First Volley; Covered on Subsequent Volleys

PRUG Prone on First Volley; Dug (or Digging in on Subsequent Volleys)

PSN Position

PTL OIL Petroleum Oil

QUICK Fuze Setting   Quick

RA Right Above

RAD/LGTH Radius/Length (In Meters)

RAILROAD Railroad

RAT Record As Target

RB Right Below

RCLR Recoilless Rifle

RCRD REG PT Record As Registration Point

RCRD TI REG PT Record As Time Registration Point

RDR REG Radar Registration

RDZV Rendezvous

RECON Reconnaissance

REF DIR Reference Direction

REF VA Reference Vertical Angle
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 (Cont)
MNEMONIC INTERPRETATION

REG AF Registration Adjust Fire

REG NEXT LOT Register Next Lot (of Powder)

REGT Regiment

REL Reliability

RELBIL Reliability

RESECT Resection

RKTMSL Rocket Missile

R/L Right or Left (In Meters)

RNDS Number of Rounds that Impacted

SA LASER Subsequent Adjustment With Laser

SEQ NO Sequence Number

SF ADJ Shell Fuze Adjustment

SF 1ST Shell Fuze for First Volley

SF SUBQ Shell/Fuze for Subsequent Volleys

SHELL/FZ Shell/Fuze

SHELREP Shell Report

SHFT Shift

SHOT Shot   Round Fired

SITE Site   Position or Location

SLT Searchlight

SLT DIST Slant Distance

SNG Single

SOI Security Operating Instructions

SPECIAL Special   Target Types

SPLASH Round Impact

STA TGT Stationary Target
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 (Cont)
MNEMONIC INTERPRETATION

STD Standard

STEEL Steel   Construction Material

SUB Subscriber

SUBQ ADJ Subsequent Adjustment

T Test

T/D Type of Data

TFR TACFIRE

TGT Target

TGT NO Target Number

TIME Time (Hours and Minutes)

TIME FLT Time of Flight

TIME RPT Time Report

TNO Try Number

TOT Time on Target

TRILAT Trilateration

TROOPS Troops

TRP & ARM Troops and Armor

TRP MECH Troops Mechanized

TRP & VEH Troops and Vehicles

TYPE REG Type of Registration

U/D Up/Down (In Meters)

UNK Unknown

UP UP   Changes in Height of Bursts

USE GT Use Gun Target Line

VA Vertical Angle

VA ERR Vertical Angle Error (In Mils)
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 (Cont)
MNEMONIC INTERPRETATION

VCORR Vertical Correction

VEH Vehicle

VEH PON Vehicle Pontoon

VERY HVY Very Heavy

WKPTY Work Party

WOODEN Wooden Construction Material

WP/DELAY White Phosphorus With Delay Fuze

WPN Weapon(s)

WP/Q White Phosphorus with Quick Fuze

WP/TI White Phosphorus with Time Fuze

WR/AF When Ready/Adjust Fire

WR/FFE When Ready/Fire For Effect

WR/RFFE When Ready/Repeat For Fire Effect

XMIT BLK Transmit Block

XMIT RATE Transmit Rate

YES Affirmative
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SECTION V. (CDS3) IMPROVED DATA MODEM (IDM)

as evidenced by a received message advisory,  if4-126. GENERAL.
appropriate,  or  the page which was last  displayed
during a previous operation. Pressing the IDM switch a
second time displays the IDM Index page. The line4-127. IDM MISSION CAPABILITIES.
address keys on either side of the MFD are used to

The IDM provides the capability to maintain current act ivate  step  to  subpages  or  change  a  f ie ld  of
mission status for  up to eight active airborne fire information.  When manual entry of  information is
missions, two active artillery fire missions, and two required, an arrow will appear which points away from
preplanned artillery fire missions. The unit retains all the associated line key to signify that operator input
mission essential data in nonvolatile storage and can must be made using the MFK (the ENTER key is not
store up to 12 previously received messages for later required). If only limited choices are available and rapid
recall.  The system also provides the capability  to selectivity is required, an arrow will be present beside
request and execute airborne fire missions specifying the key field of information pointing upward. Pressing
either HELLFIRE or standard ordnance and request this line key will scroll through each available option.
and provide the required coordination to execute a Advisories will display in the caution/advisory block
remote HELLFIRE mission. The aircrew can also when a message has been received, when the IDM has
request and execute artillery fire missions as Forward failed (IDM FAIL), and when either of the authentication
Art i l lery  Aer ia l  Observer  (FAAO);  t ransmit  spot tables has less than 20 available lines remaining
situation, battle damage assessments, and casualty (LOW). For functions and descriptions of IDM Index
reports. Team leader capabilities allow for receiving page, see fig 4-78.
and handing over fire requests to the best weapon
systems available to execute the mission; commanding
of  team/uni t  movement  wi th  preset  parameters; 4-130. RAPID FUNCTION. Rapid at L-5 appears
retention of lists of preplanned battle positions, FARP on every page of IDM. The RAPID function provides
locations, etc., for later review or transmission; and d i rec t  access  to  any  one  o f  t he  f o l l ow ing  f i ve
maintenance of current position, weapon status, and operational IDM pages.
aircraft status of all team members.

Summary Page of  Highest Priority Received
Message

4-128. PHYSICAL DESCRIPTION. Airborne Mission Summary Page
Artillery Mission Summary PageThe IDM is composed of a single line replaceable unit
Mayday Message Summary Page(LRU) that receives information from the mast mounted
Quick Menu Page.sight  (MMS),  CPG mult i funct ion  display  (MFD),

multifunction keyboard (MFK), and other sensors. The
processed information is displayed on the CPO MFD. 4-131. START PAGES   DESCRIPTION.
IDM information is transmitted to, and received from,

The Start pages are used to initialize the IDM for laterother IDM equipped vehicles and the artillery TACFIRE/
use. The pages maintain the files for communication,FIST system using onboard radios. The IDM is not a
location,  GO/NO GO test,  time, and authentication.transmitter, but supplies a signal to a selectable radio
Communication subscriber identifiers are entered asand sends digital data as though it were voice. Traffic
ORIGIN (ORIG), TEAM (TM), and BROADCAST (BC).can also be passed to, and received from, handheld
Additionally, a ZEROIZE key is provided in the Startdata message devices (DMD’s). This system provides
pages. This ZEROIZE key clears all  data and tablethe ability to format complex messages such as artillery
entries from IDM. Also included in these pages are thef i r e  reques ts ,  r epo r t s ,  emergency  b roadcas ts ,
six message presets, the six movement presets, andautomatic reporting of status, movement commands,
the bulk data load.and general  free text  messages with automatic or

manual authentication.

4-132. START PAGES   OPERATION.
4-129. OPERATIONAL DESCRIPTION.

a. Start  Page  1/3. There  are  several  f ie lds
To select the IDM mode of operation, the CPG presses requiring entries on this page: ORIG, TEAM, AND BC.
the IDM switch on the CPG auxiliary panel (fig. 4-77). The originator (ORIG) is the aircraft/observer/crew
This causes the MFD to display any waiting messages, subscriber identifier and is in the SOI. It is a two-digit
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identifier (from 00 to 3I). The TEAM identifier consists of transmission. Single block sends each segment of
of two digits that define the team of which the originator data once per SEND. Double block sends each data
is a part. A team is a group of subscribers having the segment twice per SEND and can be used when
same NET data and the same team number/letter. A atmospheric conditions or reception are poor.
team can be as few aircraft as two, the team leader

(c) BAUD Rate Selection.   Select betweenand an other digital communication type aircraft, or a
transmission rates of data bits (BAUD rate). Range: 75team could be platoon or company size.  Several
bits per second (bps)   very slow; 150 bps; 300 bps;messages are automatically addressed to the team and
600 bps; 1200 bps. If a TACFIRE net is selected, theallows the team leader to effectively control his TEAM.
only options are 1200 bps and 600 bps. The slowerThe BC identifier is two digits that define the broadcast
rates for the AIR nets are to be used only if reception isnet of  which the subscriber (originator)  is  a part.  A
poor at high rates. The slower the baud rate the longerbroadcast is defined as a group of teams with the same
the transmission. The baud rate for the TACFIRE netsnet data and the same broadcast number/letter. If a
defaults to 1200 bps automatically.unit  had two teams working the same area or,  for

command and control from the company commander,
(d) RADIO Selection.   Select between theall aircraft should have the same broadcast number/

type of radio desired. The radio numbers (1 thru 4)letter. If a unit had two teams working the same area
correspond to the same numbers as the intercomor,  for  command  and  control  f rom the  company
positions: 1 = FM-1, 2 = UHF, 3 = VHF, 4 = FM-2. HFcommander,  a l l  a i rcraf t  should  have  the  same
cannot be used with the IDM. IDM will automaticallybroadcast identifier  so that all  aircraft  can receive
select the radio for the transmission to a subscriber byinstruct ions/not i f icat ions  at  the  same t ime.  Al l
how that subscriber is defined. IDM will  not  selectsubscribers who enter the same identifier in the team
frequency. Prior to an IDM transmission the senderand /o r  b roadcas t  add ress  w i l l  r ece i ve  gene ra l
should verify that  the radio is tuned to the propertransmissions sent to the identifier.  The team and
frequency. TACFIRE nets are normally set on radio 1.broadcast identifier must also be placed on a defined
Air nets can be any of the radio selections.net prior to entry on Start page 1/3.

(e) Preamble (PRE) Select.   An intervalb. Start  Page  2/3. This  page  def ines  al l  the
between 0.1 second and 9.9 seconds may be selected.parameters for the NETS and subscribers (SUBS). It is
A minimum preamble of 0.4 seconds is required whenalso the page where the automatic authentication
transmitting through crypto equipment. The preamble istables (AUTH) can be accessed, enabled, and filled
used as on-air time for a link to be established betweenfrom the current SOI. The six preset messages (MSGS)
the sending and receiving units prior to the messageand movements (MVMT) can only be programmed
being sent. The longer the preamble, the longer the on-through the use of this page. Bulk data (BULK) transfer
air time.is also controlled/accessed through this page. This

page is the major programming page for the IDM. All of (f) Monitor (MON) Select.   A time from 0.5
the permission planning data is entered on this page. seconds to 9.9 seconds or OFF may be selected. The

monitor time is the selected time that IDM listens for(1) NETS. A successful transmission requires
interfering traffic prior to transmitting. If more than 15that the sender and receiver be defined by the same
seconds have elapsed after the SEND key has beennet data. The net data parameters are a selection of
pressed, the IDM will reset automatically and SENDTACFIRE or AIR NET, single block, double block, a
must be pressed again. Voice transmission has priorityselection of baud rate, the radio, the preamble duration,
over a digital transmission; therefore, the IDM will waitthe monitor duration, and what authentication mode will
until the airway is clear of voice traffic if a monitor timebe used.
has been selected.

(a) Net Selection.   Eight nets are available
(g) Authentication (AUTH) Select.   Selectto be selected as either an AIR NET or TACFIRE NET

between MANUAL authentication or NONE. If MANUAL(air  e lements  can “ ta lk”  on  a  TACFIRE NET but
is selected, an operator input of  the transmissionTACFIRE will not get all required data if defined in an
authenticator is required each time transmission isAIR NET). All aircraft working together in the same
attempted. If NONE is selected, no authentication isteam/broadcast should select AIR NET. If there is a
required. This function automatically displays NONErequirement for  an aircraft  to “talk”  to artillery,  the
due  to  use  of  automat ic  authent icat ion.  Manualartillery should be defined in a separate TACFIRE NET.
authentication is normally only used in air-to-air or air-
to-ground communication but not air-to-TACFIRE. If( b ) Block  (BLK)  Se lec t ion .   Se lec t
MANUAL is selected, but no manual authentication isbetween single (SGL) block or double (DBL) block type
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desired at the time of transmission, the message will be TEXT).  By transmitting this message, the TACFIRE
sent on the second press of the SEND button. operator can see the anticipated next table line and

adjust the computer. A not acknowledged (NAK) will( 2 ) Subscr ibers  (SUBS) . Subsc r i be r  ne t
appea r ;  howeve r ,  momen ta r i l y  no rma l  d ig i t a lassignments are required. Each net can be made up of
c o m m u n i c a t i o n  s h o u l d  b e  r e s t o r e d  w i t h  t h e15 common subscribers (a section or platoon for
authentication tables in proper sequence.example).  Team and broadcast identifiers must be

included in a subscriber net for the IDM to recognize
(4) Preset Messages. There are six presetthem, i.e., team and broadcast cannot be entered on

messages that can be programmed prior to the start ofStart page 1/3 until defined in the subscriber nets. The
a mission to aid in response time for transmissions.or ig inator  is  automat ical ly  in  al l  of  the  def ined
There are six preset movement packages that can besubscriber nets. A TACFIRE subscriber must be in a
programmed for establishing phase lines,  assemblyTACFIRE net. As the message originator, a subscriber
areas, FARP locations, etc. These 6 preset movementfrom any defined net may be selected and IDM will
messages consist of 2 lines of 15 characters each for aautomat ical ly  set  to  that  net  data.  However,  a

subscriber using another set of net data would not be total of 30 characters.
able to establish contact without resetting net data to
match the originator. Should SUB appear, it signifies (5) BULK Data Load. Bulk data load can be
that the subscriber selected as the destination is not used by a team member who did not preprogram the
defined in the subscriber list. IDM prior  to flight  or  for  an IDM that needs to be

reprogrammed while in flight. The data that can be bulk
NOTE loaded from another IDM consists of: subscribers/nets,

preset messages, preset movement messages, receive
Because the IDM expands the number of automatic authentication table, and transmit automatic
subscribers per net to 15 (ATHS supports authentication table.
only 9) two-digit  subscriber IDs must be
entered (i.e., - 00 - 0Z, 10 - 1Z, etc.). To

c . S T A R T  P a g e  3 / 3 . Th is  page  a l l ows  fo rcommun ica te  w i t h  ATHS  o r  TACFIRE
con f i gu ra t i on  o f  t he  RAPID  func t i on  and  thesubscribers, the originator and destination
Serialization Subscriber function.  The AUTO SHOTsubscriber IDs must be in the range 00-0Z.
function is displayed but is not functional  in thisIn  o the r  wo rds ,  i f  an  ATHS-equ ipped
installation. The Start 3/3 page is used to program theplatform has selected a subscriber ID of
programmable RAPID function. The L-1 key allows the“A”, a subscriber “0A” should be entered in
operator to select one of five options to provide quickthe  app rop r i a te  ne t .  I n  add i t i on ,  an
access to various pages. The five options are asoriginator ID on the IDM-equipped aircraft
follows: LAST MSG, AIR MSN, ARTY MSN, MAYDAY,must be within the range 00-09, 0A-0Z. (In
and MENU.the  example  given “0A”  should  be  the

originator chosen for the IDM-equipped
aircraft since the ATHS-equipped platform (1) LAST MSG (Last Message) programs the
has this subscriber ID.) RAPID key to display the highest priority new message

when activated.(3) Authentication. Automatic authentication
tables are accessed from this page. There are two

(2) AIR MSN (Air Mission) programs the RAPIDtables, one transmit and one receive, that hold 100
key to access the currently selected pre-programmedauthentications each. In the event the number of
AIR MISSION SUMMARY page.authentications remaining reaches 20 or less,  the

advisory message AUTH LOW will display on the MFD.
(3) ARTY MSN (Artillery Mission) programs theThis must be loaded prior to each mission if they have

RAPID key to access the currently selected pre-been  depleted  or  the  SOI  has  changed.  As  an
programmed ARTILLERY MISSION SUMMARY page.authentication is used, it is automatically deleted and

the computer steps to the next code. The table can
(4) MAYDAY programs the RAPID key to accessonly be used on nets that have been selected as NONE

the MAYDAY SUMMARY page.on the authentication select on the net parameter page.
If, when using automatic authentication, usually only

(5) MENU programs the RAPID key to access thewith TACFIRE, the transmit or receive line sequence
RAPID page. The operator is presented with the fourbecomes incorrect, transmission of an authentication

synchronization message is required (see MSG/FREE previously discussed functions.
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j. R-1 key   Press as required to return to
4-133. IDM INITIALIZATION. Start page 2/3.

Initialize the IDM as follows:
6. SUBS key   Press and proceed as follows:

1. IDM switch   Press as required to display NOTE
IDM Index page (Fig 4-77).

During send operations the user will  be
2. START key   Press. prompted to select which net to transmit on

if the subscriber ID is entered in more than
3. Paging (1/3) key   Press. one NET.

4. TEST key   Press. Enter a T using MFK; GO a. NET key   Press as desired to activate
or NO GO will display on MFD. d e s i r e d  n e t  a n d  e n t e r  s u b s c r i b e r

identifier(s).
5. NETS key   Press to access and complete

NET Data pages. Enter prompts as follows: b. R-1 key   Press as required to access
subpages and enter identifiers.  Press to

a. TFR/AIR NET key   Press to scroll type or sequence to return to Start page.
net desired adjacent to NET number.

7. AUTH key   Press and proceed as follows:
b. BLK key   Press to scroll  between SGL

and DBL. Leave as desired. NOTE

c. BAUD key   Press to select desired baud Subscr iber  must  already  be  entered  in
rate. subscriber list.

d. RADIO key   Press to select radio which a. SUBS key   Subscriber is displayed or
will be used for transmitting and receiving. press key and enter desired subscriber

using MFK.
e. R-1 key   The time required to transmit will

display. b. X M T  L I N E   C u r r e n t  t r a n s m i t
authentication table line will be displayed.

f. PRE key   Press to access Preamble Entry To change, press key and enter desired
page and press PREAMBLE   SEC key. line.
Enter desired preamble length of 0.1 to 9.9
seconds using MFK. c. RCV LINE   Current receive authentication

table line will  be displayed. To change,
NOTE press key and enter desired line using MFK.

L-3 (OFF), on the MONITOR page, can be d. MODE  key   P ress  once  to  ac t i va te
pressed to disable monitor function. authentication tables. Press again to scroll

between XMT, BOTH or RCV.
g. MON key   Press if  required to access

Monitor Entry page and press MONITOR  e. TABLE key   Press to access transmit or
SEC key. Enter time of  from 0.5 to 9.9 receive table index.
seconds using MFK. (1) Select desired transmit table line.

(2) Press  key  adjacent  to  l ine  number.
h. AUTH key   Press  to  scrol l  between Enter transmit authentication code from

MANUAL or NONE. SOI.
(3) R-1 key   Press to sequence to Start

i. NETS   Set up each of the eight pages as page.
requ i red  fo r  each  ne t  t o  be  used  by
repeating steps a. through h. 8. MSGS key   If  desired, press to access

Message Present Entry pages. Press R-1 key
as required to return to Start page.
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Figure 4-77. IDM Initialization Pages
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9. MVT key   If desired, press to access Preset NOTE
Movement Message pages. Enter movement
commands on subpages. Press R-1 key as RADIO selection at  L-4 selects the NET
required to return to Start page. transmission radio.  The radio selected to

receive net traffic need not be the same.

10. BULK key   Press if it is desired to upload
b. RADIO 1 through RADIO 4 keys   Pressanother operator IDM.

one of the keys and use the MFK to type in
the desired net number for  each radio to

a. Enter Destination ID by pressing L-1. receive.

b. Press L-2 to access Bulk Data Select page. c. RTN key   Press.
Making a selection causes a default back to
Bulk Data Summary page. d. ORIG key   Enter subscriber identifier.

e. TEAM key   Enter team number.c. SEND; then scroll to next page. Utilize the
SCROLL-SEND procedure until all desired

f. BC key   Enter broadcast number.data has been sent.

NOTEd. COMPLETE   Send COMPLETE message
when finished with bulk data transmission.

Time of day is automatically input by GPS.

11. IDM switch   Press. g. TIME key   Enter current time of day only if
GPS fails.

a. Start key   Press.

4-134. AIR REQUEST PAGES.b. Paging key   Press to display 3/3.

a. Description. The Air  Request (AIR REQ) list
c. L-1 key   Press to scroll  through Rapid can store up to eight air mission fire requests. The

function selections. Select desired function. three index pages display observer mission number,
type of ordnance, firing element (subscriber) to which
request was sent, and mission status. This list is ford. L-3 key   Press to toggle between AUTO
originating mission requests. Incoming new missionsSHOT on and off.  AUTO SHOT does not
are stored in the Received Message file.  Steppingfunction in this installation.
through the mission list is accomplished by pressing
the paging (upper right) key on the MFD. Accessing a

e. L-4 key   Press to access Serialization s to red  A i r  M iss ion  Reques t  Summary  page  i s
Subscriber Assignment page. accomplished by pressing the left  key adjacent to

(1) L-1 key   Press to toggle between desired mission. Complete mission information will
XMT and NONE. d i s p l a y .  I n i t i a t i n g  a  n e w  m i s s i o n  r e q u e s t  i s

(2) L-2  key   Press  to  enter  desired accomplished by pressing a NEW key of an available
subscribers. mission number on the Air Request list, selecting air

(3) L-4  key   Press  to  scrol l  through mission  type,  enter ing  the  required  parameters,
subscribers to read initial serialization receiving the summary, and transmitting the data.
count of messages.

(4) R-4 key   Press to edit/enter initial b. Types of air missions are as follows:
serialization count of messages.

(1) HELLFIRE wherein the number of rounds to(5) R-1 key   Press to return to Start page
be fired is requested and guidance is by other than the3/3.
launching element.

(2) OTHER ORDNANCE wherein there are seven12. Select IDM   Press. Then select Start page
select ions,  NO PREF,  ATGM,  GUN,  HE,  ILLUM,1/3.
SMOKE, and CHAFF.

a. CURR NETS key   Press. (3) NO PREF.
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• The  Mission  Status  wi l l  change  from4 - 1 3 5 . S T O R I N G  O R  E X E C U T I N G  A I R
REQUESTED to ACCEPTED, READY,MISSION FIRE REQUEST.
FIRE,  and  SHOT.  A t  comp le t i on  o f

To store an air mission fire request, perform steps 1 mission an END OF MISSION message
through 7. should be sent.

• A generic Air Mission Summary page is
1. Ta rge t  l oca te  s teps   Accomp l i sh  as shown in fig. 4-79.

required.

2. IDM switch   Press as required to display 4-136. ARTILLERY REQUEST PAGES.
IDM Index page.

a. Description. The mission data contained in the
IDM is formatted to be consistent with the TACFIRE3. AIR REQ key   Press.
Art i l lery  Fire  Direct ion  Center  (FDC)  system and
associated forward observer digital message devices4. Line (1-8)   Select mission number on which
(DMD). Artillery mission command selection is initiallymission is to be entered. NEW key   Press.
en te red  on  the  ARTY  M iss ion  Summary  page
automatically as REQ. Upon receipt of the TACFIRE

5. MSN TYPE   Press appropriate key. FDC  message - to -obse rve r  (MTO) ,  t he  m iss ion
command will automatically change to FIRE. A READY

6. As pages sequence, press appropriate key. command will  be displayed if  the Battery Computer
System (BCS) is online with TACFIRE. Target position

7. Air  Mission Summary page   Review and (range and bearing from the helicopter) is automatically
change parameters as required. calculated. By pressing the TGT PSN (target position)

key, the operator can manually enter the UTM grid,
To execute a fire request, perform steps 8 and 9. range, bearing, and altitude of the target on subpages

if required.
8. On Air Mission Summary page, SEND key 

The Artillery Request List stores two active artilleryPress.
missions and two preplanned mission requests on the
Preplanned Mission List  subpage. Accessing either9. IDM switch   Press and repeat steps 1
active mission is accomplished by pressing the M1 orthrough 8 above for each net as required.
M2 key on the ARTY REQ list  page. To review a

To recall and send a stored mission, perform steps 10 preplanned mission, pressing the PPLN LIST key on
through 14. the  Preplanned  Mission  List  page  wi l l  cause  the

Preplanned Mission Summary page to display.
10. IDM switch   Press as required to display

NOTEIDM Index page.

In order to store a preplanned mission, a11. AIR REQ key   Press.
preplan  request  must  be  executed  and
stored  as  a  standard  art i l lery  preplan12. Desired mission (1-8) line number   Select.
request. Then the mission must be inserted
into preplan list.

13. R-1  key   Press  to  display  Air  Mission
Summary page. I n i t i a t i n g  a  n e w  a r t i l l e r y  m i s s i o n  r e q u e s t  i s

accomplished by pressing the NEW key of an available
mission  number,  select ing  art i l lery  mission  type,14. On Air Mission Summary page, SEND key 
following prompts through the subpages, reviewingPress.
Summary page, and transmitting data.

NOTE
b. Types of artillery mission requests are as follows:

(1) NEW TGT wherein  the  observer  def ines• Remote  HELLFIRE (REMOTE HLFR) target type and strength.
mission request. The paging required for
a simplified request is depicted in fig. 4- (2) Known  Point  (KNPT TGT)  wherein  the
78. observer defines a point which is a location previously
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identified and numbered, known both to the requestor
and to the artillery FDC. The requestor then provides
target type and strength.

(3) QUICK wherein the requestor enters only a
known point. All other data is known by the artillery
FDC.

(4 ) P rep lanned  (REQ  PPLN)  whe re in  t he
observer provides type of  fire request (either Final
Protective Fire (FPF) or Copperhead (CPHD) guided
munitions). Only one FPF can be preplanned at a time;
h o w e v e r ,  b o t h  p r e p l a n n e d  m i s s i o n s  c a n  b e
Copperhead.  The  requestor  then  provides  target
position and known point number.

(5) Copperhead  (CPHD)  wherein  the  target
position is defined as NEW or Known Point and point
number is provided to the firing element.

4-137. ARTILLERY FIRE REQUESTS.

There are three types of  artillery fire requests 
preplanned, new, and Copperhead.

4-138. PREPLANNED FIRE REQUESTS.

To insert  a preplanned fire request,  proceed  as
follows:

1. IDM switch   Press as required to display
IDM Index page.

2. ARTY REQ key   Press.

3. On line opposite mission to be replaced.
NEW key   Press.

4. REQ PPLN key   Press.

5. Mission type   Select either FPF or CPHD
as desired.

NOTE

If KNPT TGT is selected, entry of two-digit
KNPT number is required.

6. KNPT  TGT  o r  NEW  TGT   Se lec t  as
appropriate.

7. ARTY Mission Summary page will appear 
Press SEND. Wait for preplanned MTO then
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8. IDM switch   Press to return to IDM Index
page.

9. ARTY REQ key   Press.

10. PPLN LIST key   Press.

11. P1 or P2   Press NEW as desired.

12. L-2   Press on Preplan Insertion pages.

13. Repeat steps 1 through 12 to insert a second
preplanned mission.

NOTE

If the PPLN mission is requested as M1, it
can only be stored as P1.

4-139. NEW  ARTILLERY  FIRE  MISSION
REQUEST.

To initiate a new fire mission, proceed as follows:

1. Ta rge t  l oca te  s teps   Accomp l i sh  as
required.

2. IDM switch   Press as required to display
IDM Index page.

3. ARTY REQ key   Press.

4. NEW key opposite mission (M1 or M2) to be
replaced   Press.

5. Mission type   Press applicable key and
enter required parameters on subsequent
pages until all data is inserted.

6. Review mission on Summary page and make
changes as required.

7. SEND key   Press.

NOTE

• New Art i l lery  Fire  Mission  Request
(simplified) is depicted in fig. 4-80.

• A generic Artillery Mission Summary page
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communication. In addition, the Movement pages allow4-140. COPPERHEAD  FIRE  MISSION 
automatic transmission of current position through MYACTIVE AND PREPLANNED.
POSITION key and free text communication through

To accomplish a Copperhead fire mission, proceed as the OTHER key.
follows (fig. 4-82).

4 - 1 4 2 . M O V E M E N T  C O M M A N D1. Target locate steps   Accomplish.
TRANSMISSION.

2. IDM switch   Press as required to display
Transmit movement commands as follows (fig. 4-83):

IDM Index page.

1. IDM switch   Press as required to display
3. ARTY REQ key   Press.

IDM Index page.

4. To accomplish in active mission, M1 or M2
2. MOVEMENT key   Press.

key   Press as desired.

3. Appropriate movement type key   Press.
5. CPHD   Press.

4. Appropriate destination select key   Press.
NOTE

NOTE
If KNPT TGT is selected, entry of two-digit
KNPT number is required.

Pressing OTHER key will display Freetext
Message Entry page where a manual entry

6. NEW  TGT  o r  KNPT  TGT   Se lec t  as
can be made using MFK.

appropriate.

5. Mission  Summary  page   Review  and
7. ARTY Mission Summary page will appear 

change as required.
Review ARTY Mission Summary page and
change as required.

6. SEND key   Press (fig. 4-83).

8. SEND key   Press (fig. 4-80).

4-143. REPORT COMMUNICATIONS.

4 - 1 4 1 . M O V E M E N T  C O M M A N D The Reports pages (fig. 4-84) allow the observer to
provide various information to team and net membersCOMMUNICATIONS.
such as: Situation/status (SIT/STATUS) which reports

The Movement pages allow position instructions to be the observers own situation, SPOT which reports target
transmitted without voice communication.  The IDM activity, ATI to provide intelligence reports to artillery
operator can issue directions to specific or all team units, BDA to report battle damage assessments, CAS
members to MOVE TO, HOLD AT, rendezvous (RDZV) to report  casualty assessments,  NEG SPOT, and
at; or inform team members MOVING TO or HLDG AT REQUEST to request a report from another subscriber.
a location. The locations can be preset to allow rapid
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2. IDM switch   Press as required to display
IDM Index page.

3. REPORTS key   Press.

4. SPOT key   Press.

NOTE

Three different target types may be entered
for each SPOT report.

5. TARGET type   Press appropriate key.

6. Target strength (STR)   Press appropriate
key.

7. R-1 key   Press.

8. ALT key   Press as desired.

9. Target (TGT) ACTIVITY   Select as desired.
If MOVING is selected, proceed to step 10. If
STATIONARY is selected, proceed to step
11.

Figure 4-81. Artillery Mission Summary Page
10. Target direction   Press appropriate key.

11. R-1 key   Press.4-144. SITUATION/STATUS (SIT/STATUS).
12. Mission  Summary  page   Review  andReport Transmission. To transmit observers situation

change as required.and/or status, proceed as follows:

13. SEND key   Press.1. IDM switch   Press as required to display
IDM Index page.

4-146. BATTLE DAMAGE ASSESSMENT (BDA)2. REPORTS key   Press.
REPORT TRANSMISSION.

3. Activity to report   Press appropriate keys. To provide battle damage assessments, proceed as
follows:

4. Report Summary page   Review and change
as required. 1. IDM switch   Press as required to display

IDM Index page.
5. SEND key   Press.

2. REPORTS key   Press.

4-145. SPOT REPORT TRANSMISSION.
3. BDA/CAS key   Press.

To transmit a spot report, proceed as follows (fig. 4-
84): 4. BDA Summary page   Press appropriate key

and manually enter information using MFK.
1. Ta rge t  l oca te  s teps   Accomp l i sh  as

required. 5. SEND key   Press.
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4 - 1 4 7 . C A S U A L T Y  ( C A S )  R E P O R T
TRANSMISSION.
To provide casualty reports, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. REPORT key   Press.

3. BDA/CAS key   Press.

4. CAS Summary page   Press appropriate key
and manually enter information using MFK.

5. SEND key   Press.

4-148. ARTILLERY INTELLIGENCE REPORT
(ATI) TRANSMISSIONS.
To  transmit  an  art i l lery  intel l igence  (ATI)  report ,
proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. REPORTS key   Press.

3. ATI key   Press.

4. REL   Scroll through reliability option until
desired option is displayed.

5. Target type   Press appropriate key.

6. Target strength   Press appropriate key.

7. R-1 key   Press.

8. RAD/LGTH, WIDTH, and ATTITUDE keys 
Press as appropriate.

9. R-1 key   Press.

10. ATI Summary page   Review and change as
required.

11. SEND key   Press.

4 - 1 4 9 . R E P O R T  R E Q U E S T I N G  F R O M
ANOTHER SUBSCRIBER.
To request a report from another subscriber, proceed
as follows:

1. IDM switch   Press as required to display
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Figure 4-84. Report Pages (Sheet 1 of 2)

2. REPORTS key   Press.
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3. REQUEST key   Press.

4. On Report  Request Select  page   Press
appropriate key to designate type of report
desired.

5. DEST− key on Summary page   Press and
enter subscriber identifier from which report is
desired using MFK.

6. Request Report  Summary page   Review
and change as required.

7. SEND key   Press to transmit request.

4-150. STATUS PAGES.
The Status pages (fig. 4-85) provide a means whereby
the observer can provide information concerning his
own weapons (OWN WPNS), own present position
(OWN PPSN), or request information concerning a
particular subscribers weapons or position status. The
Present Position (PPSN) page includes location in
UTM, altitude, and fuel remaining. The OWN WPNS
page reports observers laser code to subscribers and
provides weapons status. The remaining Status pages
provide similar  options for  subscribers to provide
information to the observer. The weapons format will
depend upon whether the subscriber is defined in an
AIR NET or a TACFIRE NET. The Subscriber pages
wi l l  be  automat ical ly  updated  upon  receipt  of  a
situation/status report.

4-151. OWN STATUS.
To review own status, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. OWN WPNS or OWN PPSN key   Press as
desired.

4. For OWN WPNS entry, laser designator code
  Enter using MFK and press paging select
key (1/1) to return to Status Index page.

4-152. OWN PPSN ENTRY.

1. Present position is entered automatically. To
change, enter coordinates using MFK and
UTM key   Press.
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Figure 4-84. Report Pages (Sheet 2 of 2)2. ALT key   Press. Enter altitude in meters or
enter N/G.

4-166



TM 1-1520-248-10

3. FUEL key   Press and enter.

4. Paging select key (1/1)   Press to return to
Status Index page (fig. 4-85).

4 - 1 5 3 . W E A P O N S  S T A T U S   A L L
SUBSCRIBERS.

To obtain subscriber weapons status,  proceed as
follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. SUBS WPNS key   Press. Review weapons
s t a t u s  o f  n e t  s u b s c r i b e r s  a s  I D M
automat ical ly  sequences  from the  f i rst
subscriber in NET 1 to the last subscriber in
NET 8.

4. Paging key   Press to return to Status Index
page.

4-154. PRESENT POSITION STATUS   ALL
SUBSCRIBERS.

To obtain present position information on all  net
subscribers, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. SUBS PPSN key   Press.

NOTE

• Subscriber status will begin with the first
subscriber in NET 1 and display, in order,
through the last subscriber in NET 8 as
paging key is pressed.

• UTM key can be alternately pressed to
display UTM grid coordinates or range
and bearing of  subscriber status being
displayed.

4. If  desired, return to Status Index page by
pressing paging key once more after  last
subscriber status is displayed.

Figure 4-85. Status Pages
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IDM codes, and cancel checkfire message. The free4 - 1 5 5 . W E A P O N S / P R E S E N T  P O S I T I O N
t ex t  and  p rese t  messages  con ta in  t he  sameSTATUS   SINGLE SUBSCRIBER.
informat ion.  The  free  text /preset  messages  are

To obtain the status of a single subscriber, proceed as automat ical ly  addressed  to  the  team subscr iber
follows: identifier. The MAYDAY message is addressed to the

broadcast  subscr iber  ident i f ier ,  and  contains  the
1. IDM switch   Press as required to display MAYDAY message and own present position.  The

IDM Index page. Authentication Synchronization (AUTH) message is
addressed to the broadcast subscriber identified in the

2. STATUS key   Press. Start pages with whom the automatic authentication is
to occur (normally TACFIRE). If, after transmission, an

3. SELECT key   Press. NAK is returned, the tables are out of synchronization.
TACFIRE will still get the message and change tables

4. SUB- key   Press. Enter desired subscriber to match the observers. TACFIRE will call back once
identifier using MFK. Present Position page synchronization has been accomplished.
will display.

4-158. FREE TEXT MESSAGE COMPOSITION5. Paging  key   Press  to  review  weapons
status. AND TRANSMISSION.

To compose and transmit a free text message, proceed6. Weapons status paging key   Press to return
as follows:

to Status Index page.

1. IDM switch   Press as required to display
IDM Index page.4-156. SUBSCRIBER POSITION STATUS.

2. MSGS/FTXT key   Press.1. IDM switch   Press as required to display
IDM Index page.

3. DEST− key   Enter subscriber identifier
using MFK.2. STATUS key   Press.

NOTE3. POS UPDT key   Press.

When  FREE TEXT -  TEST is  used  for4. SUBS POSITION key   Press and review.
communication check, data is not required.

5. Repeat steps 1 through 3.
4. FREE TEXT key   Press to scroll between

TEST and DATA as required.6. SUBS NET key   Select appropriate NET.

5. Message   Enter any message up to 367. Repeat steps 4 and 5 as desired.
characters long using MFK.

8. Summary  page   Rev iew  and  se lec t
6. SEND key   Press to transmit message (fig.destination.

4-86).

9. SEND key   Press.
4-159. PRESET MESSAGE TRANSMISSION.

4 - 1 5 7 . F R E E  T E X T / P R E S E T  M E S S A G E To transmit any of up to six preset messages entered
during IDM initialization, proceed as follows:PAGES.

The Free Text/Preset Message pages (fig. 4-86) allow 1. IDM switch   Press as required to display
the observer to compose and transmit any message up IDM Index page.
to 36 characters (two lines) at any time. Also, these
pages allow messages to be composed and stored for 2. MSGS/FTXT key   Press.
subsequent recall and transmission at the appropriate
time. The top message page includes a MAYDAY for 3. MSG PRESETS key   Press.
rapid MAYDAY broadcasts, a CHECKFIRE message for
a  rapid  cease  f i re  broadcast,  an  authent icat ion 4. Select message to be transmitted by pressing
synchronization message to align the FDC codes to the key adjacent to appropriate message number.
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5. DEST− key   Press and enter subscriber
identifier.

6. SEND key   Press.

7. To return to IDM Index page, IDM switch 
Press.

4 - 1 6 0 . C H E C K F I R E  M E S S A G E
TRANSMISSION.

To broadcast a cease fire message to all subscribers,
proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. MSGS/FTXT key   Press.

3. CHECKFIRE key   Press.

4. Broadcast identifier is automatically inserted
to change: DEST- key   Press and enter
identifier using MFK.

5. SEND key   Press.

6. To return to IDM Index page, IDM switch 
Press.

4-161. MAYDAY MESSAGE TRANSMISSION.

To broadcast a MAYDAY message, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. MSGS/FTXT key   Press.

3. MAYDAY key   Press.

4. To change broadcast identifier, DEST− key 
Press. Enter identifier using MFK.

5. To change present position in UTM grid,
POSITION key   Press.  Enter UTM using
MFK.

6. SEND key   Press.

7. To return to IDM Index page, IDM switch 
Press.
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is received, it will be stored in the RCVD MSGS index4-162. AUTHENTICATION SYNCHRONIZATION
and an IDM MESSAGE advisory will  appear on theTRANSMISSION.
MFD. Twelve messages can be stored for review and

To  broadcast  an  Authent icat ion  Synchronizat ion deletion when desired, except for  situation/status
transmission, proceed as follows: reports which are automatically deleted upon review.

Messages received while the RCVD MSGS index is full
1. IDM switch   Press as required to display will not be accepted, and the received advisory will not

IDM Index page. be  displayed.  When  a  message  is  received  an
acknowledge (ACK) is automatically transmitted back to

2. MSGS/FTXT key   Press. the  message  or ig inator  wi th  no  operator  act ion
r e q u i r e d .  M e s s a g e s  r e c e i v e d  w h i c h  a r e  n o t

3. AUTH key   Press. recogn i zab le ,  imp rope r l y  add ressed  (ne t  da ta
incorrect),  or  unprocessable will  be ignored. The

4. DEST−  key   Press.  Enter  ident i f ier  of originator will not have an ACK displayed and an IDM
s u b s c r i b e r  w i t h  w h i c h  a u t o m a t i c MESSAGE will  not  be displayed to the receiver.  A
authentication is desired. message received which is acceptable, but from an

originator not defined in the subscriber list,  will  be
5. When desired, SEND key   Press. stored and an advisory displayed; however, an ACK will

no t  be  t ransm i t t ed  back .  A  message  rece i ved
NOTE addressed to the Team or Broadcast identifiers will be

stored and an advisory displayed but an ACK will not
If authentication tables between sender and be sent to the originator. The RCVD MSG index will
receiver are not synchronized, an NAK will show the message number, the identifier of the sender,
be returned. Sender should not retransmit. a three character identifier  of  message type, a six
Receiver should change table positions and character field indicating the message content, and the
transmit  to  or ig inal  sender  wi th  tables status of  the message. If  the message has been
synchronized. reviewed, delete (DEL) will appear next to the right

hand key line; if not yet reviewed, NEW will appear.
Another function of the received messages is that it4 - 1 6 3 . C A N C E L  C H E C K F I R E  M E S S A G E allows the observer to leave the IDM pages and still be

TRANSMISSION. able  to  manage  a  f i re  mission.  The  Fire  Mission
Summary pages will be automatically updated upon theTo broadcast a cancel checkfire message, proceed as
receipt of new mission commands. Received free textfollows:
and movement messages can be deleted on the page
that they are reviewed. If delete is selected, the system1. IDM switch   Press as required to display
will  return to the Received Message Index page.IDM Index page.
Situation/status reports are automatically deleted after
they have been reviewed and the information is stored2. MSGS/FTXT key   Press.
in the Status pages.

3. CANCKF key   Press.

4-165. REVIEWING RECEIVED MESSAGE
4. DEST−  key   Press.  Enter  ident i f ier  of

INDEX.subscriber as desired.
To review a received message, proceed as follows:

5. SEND key   Press.
1. IDM switch   Press as required to display

6. To return to IDM Index page, IDM switch  IDM Index page.
Press.

2. RCVD MSG   Press to display received
message index.4-164. RECEIVED MESSAGES.

3. Message  to  be  rev iewed   Se lec t  byThe received message function of the IDM allows the
p ress ing  key  ad jacen t  t o  app rop r i a teobserver to access the received message list to review
message number.new messages. It also allows the observer to review

and delete any previously received messages, to
include received fire requests. When an IDM message 4. Delete message as appropriate.

4-170



TM 1-1520-248-10

4-166. GLOSSARY   IDM.

The following is a list of mnemonics used by the IDM
system.

MNEMONIC INTERPRETATION

1 RND One Round

3 RND Three Rounds

ACK Acknowledge

ACTY ACTIVITY Operational check in progress

ADA Air Defense Artillery

A/D Add or Drop (in Meters)

ADJ FIRE Adjust Fire

AIRCRAFT Aircraft

ALT Altitude in Meters

AMC AF At My Command   Adjust Fire

AMC DEST At My Command   Destruction

AMC FFE At My Command   Fire For Effect

AMC REG At My Command   Registration

AMC RPT At My Command   Repeat

AMC/RFFE At My Command   Repeat Fire For Effect

AMMO Ammunition

ANTITANK Antitank Munitions

APC Armored Personnel Carrier

APERS Antipersonnel

ARTY Artillery

ASSEMBLY Assembly   Staging or Collecting Areas

ASSIGN KNPT Assign Knownpoint

ASSY Assembly

ATGM Antitank Guided Missile
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 (Cont)
MNEMONIC INTERPRETATION

AT GUN Antitank Gun

ATI Artillery Intelligence

ATI GEO1 Artillery Target Intelligence
Geographic Coordinates Report Number 1

ATI GEO1 Artillery Target Intelligence
Geographic Coordinates Report Number 2

ATI GRID Artillery Target Intelligence Grid Coordinate Report

ATI POLAR Artillery Target Intelligence Polar Coordinate Report

ATTITUDE Attitude or Orientation of Target

AUF Adjusting Unit of Fire

AUTH 01 Authentication One

BC Broadcast

BLDG Building

BN Battalion

BOAT Boat

BPS Bits Per Second

BRG EQPT Bridge Equipment

BRIDGE Bridge

BUILDING Building

BURN Burning

CAL Caliber in Millimeters

CAS Casualty

CEOI Communications Electronics Operating Instructions

CEN Center   Command Post

CENTER Center   Center Platoon of a Firing Battery

CHECK FIRE Cease Firing (Emergency)

CLASS I Class I   Rations (Food)
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 (Cont)
MNEMONIC INTERPRETATION

CLASS II Class II   Material (Supplies)

CLGP Cannon Launched Guided Projectile

CMD Command

CMPLT Complete

CNO Cannot Observe

CNO/AF Cannot Observe/Adjust Fire

CNO/FFE Cannot Observe/Fire For Effect

CNO/RFFE Cannot Observe/Repeat Fire For Effect

COMPSD MSG Composed Message

CONCRETE Concrete

CONTROL Control

COVER Cover   Under Overhead Cover

CP Concrete Piercing

CPHD Copperhead Guided Munitions

CURR Current

D Data

DBL Double Block Mode

DC AF Danger Close   Adjust Fire

DC FFE Danger Close   Fire For Effect

DEFILE Defilade (in a Depression or Valley)

DELAY Delay   Fuze Setting

DEST Destruction or Destroyed

DEST AF Destruction Adjust Fire

DEST/DC Destruction/Danger Close

DEST/REG Destruction/Registration

DEST/TOT Destruction/Time On Target
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 (Cont)
MNEMONIC INTERPRETATION

DIR Direction (In Mils)

DIR ERR Direction Error (In Mils)

DIST Distance (In Meters)

DMD Digital Message Device

DN Down

DNA Do Not Adjust

DNC Do Not Combine

DNO Did Not Observe

DNO TGT Did Not Observe Target

DOP Degree of Protection (Personnel)

DRAW TGT Draw Target

DROP DROP (Decrease in Range in Meters)

DPLY DLY Display Delay

DSPO Disposition

DUGIN Dug In (In Foxholes)

EAST Easting Coordinates

ENTRY NO Entry Number

EOM End of Mission

EOM RAT End of Mission   Record As Target or Record As Target Knownpoint

EOM & SUR End of Mission & Surveillance

EQUIP Equipment

EST Eastern

EW Electronic Warfare

EXC Excellent (Information Reliability)

FAIR Target Identification Not Certain

FAT Free Air Temperature
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 (Cont)
MNEMONIC INTERPRETATION

FERRY Ferry

FFE Fire For Effect

FIRE Commence Firing (Cancels Check Fire)

FIRE FPF Fire   Final Protective Fire

FIRE TGT NO Fire On Target Number

FL TRACE Front Line Trace

FMTD Formatted

FO COMD Forward Observer Command

FOOT PON Foot Pontoon   Bridge

FORWARD Forward

FPF Final Protective Fire

FR GRID Fire Request Grid

FR LASER Fire Request   Laser

FR POLAR Fire Request   Polar

FR QUICK Fire Request   Quick

FR SHIFT Fire Request   Shift

FREETEXT Plain Text Message

FUZE Fuze

GAS NONP Gas   Nonpersistent

GAS PERS Gas   Persistent

GOOD Good (Identification of Target   Moderately Reliable)

GRID Grid   UTM Coordinates

GUIDANCE Guidance

GUN Gun

HB Highburst

HB/MPI Highburst/Mean Point of Impact

4-175



TM 1-1520-248-10

 (Cont)
MNEMONIC INTERPRETATION

HC SMX White Smoke

HE High Explosive

HEAVY Heavy Artillery (177MM to 250MM)

HE/DELAY High Explosive/Delay (Fuze)

HELICOPTER Helicopter

HE/Q High Explosive/Quick (Fuze)

HE/TIME High Explosive/Time Delay (Fuze)

HE/VT High Explosive/Variable Time (Fuze)

HE/WP High Explosive/White Phosphorus

HIGH/DC High Angle/Danger Close

HIGH/REG High Angle/Registration

HIGH/TOT High Angle/Time On Target

HILL Hill

HLDG Holding

HVY MGUN Heavy Machine Gun

HVY MSL Heavy Missile

HVY WHEEL Heavy Wheeled Vehicles

ICM Improved Conventional Munitions

IGN RD Ignore Round

ILLUM Illumination

INFANTRY Infantry

INTEGRATE Integrated into a single TIS image.

JUNCTION Junction

KBD BELL Keyboard Bell   Volume 0 to 7

KNPT Knownpoint

LA Left Above
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 (Cont)
MNEMONIC INTERPRETATION

LAST PNT Last Point

LATITUDE Latitude in Degrees, Minutes and Seconds

LB Left Below

LDG STRP Landing Strip

LFT Left

LMC Activates Linear Motion Compensation

LONGITUDE Longitude in Degrees, Minutes and Seconds

LOST Lost (Failed to Observe Last Round)

LOST BT Lost Burst

LOST TGT Lost Target

LOUDSPKR Loudspeaker

LOW/DC Low Angle/Danger Close

LOW/REG Low Angle/Registration

LOW/TOT Low Angle/Time on Target

LT MGUN Light Machine Gun

LT MSL Light Missile

LT WHEEL Light Wheeled Vehicle (Jeeps)

M1 Mission 1

M2 Mission 2

MASNRY Masonry

MDM MSL Medium Missile

ME Method of Engagement

MEDIUM Medium

MPI Mean Point of Impact

MSG TYPES Message Types

MSN Mission
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 (Cont)
MNEMONIC INTERPRETATION

MSN INFO Mission Information

MSN NO Mission Number

MTO Message to Observer

MVT Movement

NAK Not Acknowledged

NEG Negative

NEUT Neutralized

NEUTBURN Neutralized and Burning

N/G Not Given

NONE None   No Disposition Given

NO PREF No Preference

NORTH Northing Coordinates

NO UNITS Number of Units

NO VOL Number of Volleys

OBSD ERR Observed Error

OBSN Observation

OBSR LOC Observer Location

OBS VA Observe Vertical Angle

OK BT O.K. Burst

OK TGT O.K. Target

OP Observation Post

OPNL CHECK Operational Check

ORIG Origin

PAC Pitch Attitude Cue

PE Probable Error

PERS Personnel
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 (Cont)
MNEMONIC INTERPRETATION

PPLN Preplanned

PPSN Present Position

PRAND Standing On First Volley; Prone On Subsequent Volleys

PREAMBLE Message Lead In

PREC REG Precision Registration

PRONE Prone on First and Subsequent Volleys

PROVER Prone on First Volley; Covered on Subsequent Volleys

PRUG Prone on First Volley; Dug (or Digging in on Subsequent Volleys)

PSN Position

PTL OIL Petroleum Oil

QUICK Fuze Setting   Quick

RA Right Above

RAD/LGTH Radius/Length (In Meters)

RAILROAD Railroad

RAT Record As Target

RB Right Below

RCLR Recoilless Rifle

RCRD REG PT Record As Registration Point

RCRD TI REG PT Record As Time Registration Point

RDR REG Radar Registration

RDZV Rendezvous

RECON Reconnaissance

REF DIR Reference Direction

REF VA Reference Vertical Angle

REG AF Registration Adjust Fire

REG NEXT LOT Register Next Lot (of Powder)
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 (Cont)
MNEMONIC INTERPRETATION

REGT Regiment

REL Reliability

RELBIL Reliability

RESECT Resection

RKT/MSL Rocket Missile

R/L Right or Left (In Meters)

RNDS Number of Rounds that Impacted

SA LASER Subsequent Adjustment With Laser

SEQ NO Sequence Number

SF ADJ Shell Fuze Adjustment

SF 1ST Shell Fuze for First Volley

SF SUBQ Shell/Fuze for Subsequent Volleys

SHELL/FZ Shell/Fuze

SHELREP Shell Report

SHFT Shift

SHOT Shot   Round Fired

SITE Site   Position or Location

SLT Searchlight

SLT DIST Slant Distance

SNG Single

SOI Security Operating Instructions

SPECIAL Special   Target Types

SPLASH Round Impact

SPT Spot

STA TGT Stationary Target

STD Standard
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 (Cont)
MNEMONIC INTERPRETATION

STEEL Steel   Construction Material, Type of Bridge

SUB Subscriber

SUBQ ADJ Subsequent Adjustment

T Test

T/D Type of Data

TFR TACFIRE

TGT Target

TGT NO Target Number

TIME Time (Hours and Minutes)

TIME FLT Time of Flight

TIME RPT Time Report

TNO Try Number

TOT Time on Target

TRILAT Trilateration

TROOPS Troops

TRP & ARM Troops and Armor

TRP MECH Troops Mechanized

TRP & VEH Troops and Vehicles

TYPE REG Type of Registration

U/D Up/Down (In Meters)

UNK Unknown

UP UP   Changes in Height of Bursts

USE GT Use Gun Target Line

VA Vertical Angle

VA ERR Vertical Angle Error (In Mils)

VCORR Vertical Correction
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 (Cont)
MNEMONIC INTERPRETATION

VEH Vehicle

VEH PON Vehicle Pontoon

VERY HVY Very Heavy

WKPTY Work Party

WOODEN Wooden Construction Material

WP/DELAY White Phosphorus With Delay Fuze

WPN Weapon(s)

WP/Q White Phosphorus with Quick Fuze

WP/TI White Phosphorus with Time Fuze

WR/AF When Ready/Adjust Fire

WR/FFE When Ready/Fire For Effect

WR/RFFE When Ready/Repeat For Fire Effect

XMIT BLK Transmit Block

XMIT RATE Transmit Rate

YES Affirmative
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SECTION VI. (CDS4) IMPROVED DATA MODEM (IDM)

4-167. PHYSICAL DESCRIPTION.

The IDM is composed of a single line replaceable unit
(LRU) that receives information from the mast mounted
sight  (MMS),  CPG mult i funct ion  display  (MFD),
multifunction keyboard (MFK), and other sensors. The
processed information is displayed on the CPG MFD.
IDM information is transmitted to, and received from,
other IDM equipped vehicles and the artillery TACFIRE/
Joint Variable Message Format (JVMF) system using
onboard radios.  The IDM is not a transmitter,  but
supplies a signal to a selectable radio and sends digital
data as though it  were voice.  Traffic  can also be
passed to, and received from, handheld data message
devices (DMD’s). This system provides the ability to
format  complex  messages  such  as  art i l lery  f i re
requests, reports, emergency broadcasts, automatic
reporting of status, movement commands, and general
f r ee  tex t  messages  w i th  au toma t i c  o r  manua l
authentication.

4-168. OPERATIONAL DESCRIPTION.

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD MMS COMM

330

240

210
S

150

030
N

 

1:50

PULL
MAN

PULL
BKUP

B
R
T

C
O
N
T

VSD MMS COMM

330

240

210
S

150

030
N

 

1:50

W

300300

DIR
WPT

NEXT
WPT

LAST
WPT

NAV
UPD

NAV
DATA

SCL
SEL

29RR 

2RSR 

START

EQ 53 MQ 95 16 KTS
2.6 ETE

0.2 XTK 

106RPM
0.7 NM

29RR 

PP 110 PPH
1.2 HRS

N 32° 58.67´
W114°16.11´

406075-1574-18
J2997

 SAF>H

31T

12

1 

RMS 

XMITTED MSG ACKS
   
SA FUNCS/DATA
   
C2 MSGS
   
FIRE MSNS
   
LAST MENU
   
INBOX XX/YY
   
COMM FUNCS
   
SHUTDOWN
   
OTHER FUNCS

4
   
3
   
2
   
1
   
0
   
1
   
2
   
3
   
4

Using IDM, the CDS supports two protocols: TACFIRE
Figure 4-87. HOG Pop-up Menuand JVMF. Both protocols require that  the IDM be

initialized using the Hands-On General User Interface
(HOG). In keeping with crew task separation guidelines,

Typically, the display box will contain a list of options, aonly the CPG is provided the means to access and
selection window, and a number (indicates number ofcontrol the IDM (both TACFIRE and JVMF protocols).
up or down switch actions required, from the defaultThe FM-1 and FM-2 radios can be configured for both
locat ion  (0),  to  make  that  select ion).  Using  theTACFIRE and JVMF protocols.  This configuration

process occurs as part of IDM initialization. In addition appropriate cyclic switch,  the CPG can move the
to initializing both TACFIRE and JVMF, the HOG selection box up or down, accept/confirm a selection,
provides a graphical interface to the JVMF protocol. and enter/edit text. Many pages contain the selection
This interface provides the CPG with the means to BACK or SHUTDOWN. BACK causes the display to
communicate using MFD, cockpit switches, RMS, IDM, return to the previous page. SHUTDOWN initiates the
DTS, FM radios, CDS software, and Aviation Mission

IDM shutdown procedure.
Planning Station (AMPS).

b. Control Switches. The CPG selects HOG ON/
4 - 1 6 9 . H A N D S - O N  G E N E R A L  U S E R OFF by pressing L-4 on Initial Page 1. When HOG is
INTERFACE (HOG). active,  ON will  be boxed. The following CPG cyclic

switches provide HOG control (fig. 4-88)Using the HOG, the CPG can initialize and shut down
the  IDM as  wel l  as  in i t iate  JVMF responses  and
actions. When activated, HOG provides a series of pop-
up displays and the capability to control the various 4-170. IDM INITIALIZATION.
displays and initiate responses. HOG displays are not
available if left IMCPU fails.

Digital communication using either TACFIRE or JVMF
requires that IDM be initialized before either capabilitya. Displays. The HOG displays are pop-up menus

over la id  on  the  current  MFD display  ( f ig.  4-87). is functional. Initialize the IDM as follows:
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SWITCH FUNCTION

1. MMS Freeze Frame Switch Causes HOG pop-up window to be displayed on CPG MFD. MMS Wide/
Narrow FOV and MMS Point Track switches change from supporting MMS to
supporting HOG. Pressing this switch again restores their MMS functionality
and removes HOG pop-up window.

2. MMS Wide FOV Switch Each activation causes HOG selection window to move up to next available
list item.

MMS Narrow FOV Switch Each activation causes HOG selection window to move down to next
available list item.

3. MMS Point Track Switch Confirms option boxed by HOG selection window and initiates action.

Figure 4-88.  CPG Cyclic Switches
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4. OPERATION. Select RETAIN CURRENT to
display the OPERATION page. Select NON-
EXERCISE or  EXERCISE opt ion.  Ei ther
selection will cause initialization process to
continue and displays the INIT-TIME window
(fig. 4-90).

5. INIT-TIME. Select how date and time are to
be  entered.  Time  can  be  entered  ei ther
manually,  or  using GPS-provided data.  If
manual option selected, a valid time entry is
in the form HHMMSS. A valid date entry is in
the form YYYYMMDD (fig. 4-90).

6. INIT-PROTO. Identifies the protocols to be
used with FM-1 and FM-2 radios.  Accept
default  configuration or elect  another from
those  displayed  ( f ig.  4-90).  Opt ions  are
available as follows:

TI &  TAC − Tactical Internet and TACFIRE.
TI &  FS − Tactical  Internet and Fire Support
Internet.
FS &  TAC − Fire Support Internet and TACFIRE.
TAC ONLY − TACFIRE Only.

For all except INIT-TAC option, system displays INIT-Figure 4-89. IDM FAIL Indication
CONFIG page (step 7). If INIT-TAC option selected,
INIT-INPROG page (step 10) is displayed. After radio-CAUTION
t o -p ro toco l  con f i gu ra t i on  comp le te ,  CONFIRM
selection.

Perform manual shutdown of IDM before
removing power. 7. INIT-CONFIG. These pages identify current

Tact ical  Ident i f iers  (TACID)  for  Tact ical1. On CPG MFD INITIAL PAGE 1, select HOG
Internet and Fire Support nets and provideON (boxed).
the  means  to  conf i rm  or  edi t  the  TACID

2. On CPG cyclic,  press MMS Freeze Frame selection. TACID is tied to a Unit Reference
switch. Number  (URN),  IP  address,  and  related

information that uniquely identifies aircraft
NOTE and crew. TACID is similar to subscriber in

TACFIRE. Each platform is assigned a TACIDI f  I D M  F A I L  d i s p l a y s  w h e n  H O G  i s to uniquely identify it on the net. To changeaccessed, HOG displays are not available
TACID, CPG selects affected radio, causing(fig. 4-89)
applicable TACID page to be displayed (fig.
4-90).3. INIT−DB/DF. This is the initial HOG window

displayed on the CPG MFD. First four lines of
8. XX  TACID.  This  page  provides  a  l is t  ofdata, described below, identify the databases

TACIDs assigned to this network. Selection ofcurrently stored in nonvolatile memory (NVM)
desired identifier  displays the XX CONFIG(fig. 4-90).
window with the new selection. This selection

LOAD DB − loads database currently stored in def ines  operators  TACID  for  the  given
NVM. network.
RETAIN CURRENT − retains data currently stored
in NVM and identified on the first lines of HOG 9. IN IT -PASSWD.  Success fu l  en t r y  o f  a
display.

password without appended characters givesLOAD DFLTS − loads a different set of Target
access to unclassified data.  For classifiedType, Target Qty,  and Nature of  Operations
access, appropriate appended charactersdefault selections. This procedure is normally only
must be added to password. Successful entrydone once per theater of operation and requires
of password displays INIT-INPROG window.entry of a password established at AMPS.
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Figure 4-90. IDM Initialization Thread (Sheet 1 of 3)
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Figure 4-90. IDM Initialization Thread (Sheet 2 of 3)
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Figure 4-90. IDM Initialization Thread (Sheet 3 of 3)
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maintenance of current position, weapon status, and
aircraft status of all team members.

4-172. TACFIRE START-UP.
After IDM initialization,  pressing the IDM switch on
CPG auxiliary panel  displays TACFIRE page most
recently accessed (fig.  4-92).  Pressing IDM switch
again  displays  TACFIRE Index  page  ( f ig.  4-93).
Pressing any mode key, except MMS, removes the
TACFIRE Page display. Pressing the MMS MODE key
displays TACFIRE MMS Page.

a. Rapid Function (L-5). Legend is either RAPID
or STORE. Pressing L-5 when legend is RAPID sends
a RAPID control  command to the IDM, causing the
RAPID page to be displayed. If IDM detects display
characteristics containing a UTM coordinate, legend is
changed to STORE. Pressing L-5 when legend is
STORE causes any UTM coordinate contained on lines
1 through 4 to be stored to the Target List. Targets are
stored in order from line 1 to line 4. Last coordinate
stored is also added to Prepoint List in manual position.
The RAPID function provides direct access to any one
of the following five operational IDM pages.

Figure 4-91. HOG Start Menu Summary Page of  Highest Priority Received
Message

10. IN IT - INPROG.  Ind i ca tes  IDM  i s  be ing Airborne Mission Summary Page
configured as specified during initialization Artillery Mission Summary Page
process. Completion of initialization process Mayday Message Summary Page
is  indicated  by  display  of  HOG START Quick Menu Page.
window (Fig.  4-91).  Refer  to  TACFIRE
STARTUP or JVMF paragraphs for specific b. Send Function (R-5). SEND is only displayed at
procedures. R-5 when IDM indicates a SEND condition is valid. If

SEND condition is valid, pressing R-5 causes a SEND
command to be initiated.4-171. TACFIRE OVERVIEW.

c. MMS  TACFIRE  Page. I f  MMS FORWARD,The IDM provides the capability to maintain current
PREPOINT, or SEARCH page is displayed on CPGmission status for  up to eight active airborne fire
MFD when IDM switch is activated, TACFIRE MMSmissions, two active artillery fire missions, and two
page is displayed. This page can also be accessed bypreplanned artillery fire missions. The unit retains all
pressing MMS mode key on any TACFIRE page. Thismission essential data in nonvolatile storage and can
page is identical  to a TACFIRE page except,  MMSstore up to 12 previously received messages for later
video is present and firing of  laser is allowed. Therecall.  The system also provides the capability  to
following data can be displayed on a TACFIRE MMSrequest and execute airborne fire missions specifying
page:either HELLFIRE or standard ordnance and request

and provide the required coordination to execute a
MMS Rotary Advisories.remote HELLFIRE mission. The aircrew can also
MMS Line of Sight.request and execute artillery fire missions as Forward
MMS Mode Status.Art i l lery  Aer ia l  Observer  (FAAO);  t ransmit  spot
HELLFIRE Time of Flight.situation, battle damage assessments, and casualty
TV/TIS Zoom Level.reports. Team leader capabilities allow for receiving
MMS Azimuth and Elevation display.and handing over fire requests to the best weapon
Heading Tape.systems available to execute the mission; commanding
Lubber Line.of  team/uni t  movement  wi th  preset  parameters;

retention of lists of preplanned battle positions, FARP Bearing-To-Waypoint Arrow.
locations, etc., for later review or transmission; and MMS Azimuth Indicator.
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messages are automatically addressed to the team and
allow the team leader to effectively control his TEAM.
The BC identifier is two digits that define the broadcast
net of  which the subscriber (originator)  is  a part.  A
broadcast is defined as a group of teams with the same
net data and the same broadcast number/letter. If a
unit  had two teams working the same area, or for
command and control from the company commander,
all aircraft should have the same broadcast number/
letter. If a unit had two teams working the same area,
or  for  command  and  control  f rom the  company
commander,  a l l  a i rcraf t  should  have  the  same
broadcast identifier  so that all  aircraft  can receive
instruct ions/not i f icat ions  at  the  same t ime.  Al l
subscribers who enter the same identifier in the team
and /o r  b roadcas t  add ress  w i l l  r ece i ve  gene ra l
transmissions sent to the identifier.  The team and
broadcast identifier must also be placed on a defined
net prior to entry on Start page 1/3.

b. Start  Page  2/3. This  page  def ines  al l  the
parameters for the NETS and subscribers (SUBS). It is
also the page where the automatic authentication406075-1574-23

J2997
tables (AUTH) can be accessed, enabled, and filled

Figure 4-92. Sample TACFIRE page from the current SOI. The six preset messages (MSGS)
and movements (MVMT) can only be programmed
through the use of this page. Bulk data (BULK) transfer

4-173. START PAGES   DESCRIPTION. is  also controlled/accessed through this page. This
page is the major programming page for the IDM. All of

The Start pages are used to configure TACFIRE for the premission planning data is entered on this page.
l a t e r  u s e .  T h e  p a g e s  m a i n t a i n  t h e  f i l e s  f o r
communication, location, GO/NO GO test, time, and (1) NETS. A successful transmission requires
authentication. Communication subscriber identifiers that the sender and receiver be defined by the same
are entered as ORIGIN (ORIG),  TEAM (TM), and net data. The net data parameters are a selection of
BROADCAST (BC).  Additionally,  a ZEROIZE key is TACFIRE or AIR NET, single block, double block, a
provided in the Start pages. This ZEROIZE key clears selection of baud rate, the radio, the preamble duration,
all data and table entries from IDM. Also included in the monitor duration, and what authentication mode will
these pages are the six message presets,  the six be used.
movement presets, and the bulk data load.

(a) Net Selection.   Eight nets are available
to be selected as either an AIR NET or TACFIRE NET

4-174. START PAGES   OPERATION. (a i r  e lements  can “ ta lk”  on  a  TACFIRE NET but
TACFIRE will not get all required data if defined in an

a. Start  Page  1/3. There  are  several  f ie lds AIR NET). All aircraft working together in the same
requiring entries on this page: ORIG, TEAM, AND BC. team/broadcast should select AIR NET. If there is a
The originator (ORIG) is the aircraft/observer/crew requirement for  an aircraft  to “talk”  to artillery,  the
subscriber identifier and is in the SOI. It is a two-digit artillery should be defined in a separate TACFIRE NET.
identifier (from 00 to 31). The TEAM identifier consists

(b ) Block  (BLK)  Se lec t ion .   Se lec tof two digits that define the team of which the originator
between single (SGL) block or double (DBL) block typeis a part. A team is a group of subscribers having the
of transmission. Single block sends each segment ofsame NET data and the same team number/letter. A
data once per SEND. Double block sends each datateam can be as few aircraft as two, the team leader
segment twice per SEND and can be used whenand another digital communication type aircraft, or a

team could be platoon or company size.  Several atmospheric conditions or reception are poor.
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15 common subscribers (a section or platoon for
(c) BAUD Rate Selection.   Select between example).  Team and broadcast identifiers must be

transmission rates of data bits (BAUD rate). Range: 75 included in a subscriber net for the IDM to recognize
bits per second (bps)   very slow; 150 bps; 300 bps; them, i.e., team and broadcast cannot be entered on
600 bps; 1200 bps. If a TACFIRE net is selected, the Start page 1/3 until defined in the subscriber nets. The
only options are 1200 bps and 600 bps. The slower or ig inator  is  automat ical ly  in  al l  of  the  def ined
rates for the AIR nets are to be used only if reception is subscriber nets. A TACFIRE subscriber must be in a
poor at high rates. The slower the baud rate the longer TACFIRE net. As the message originator, a subscriber
the transmission. The baud rate for the TACFIRE nets from any defined net may be selected and IDM will
defaults to 1200 bps automatically. automat ical ly  set  to  that  net  data.  However,  a

subscriber using another set of net data would not be
(d) RADIO Selection.   Select between the

able to establish contact without resetting net data to
type of radio desired. The radio numbers (1 thru 4)

match the originator. Should SUB appear, it signifies
correspond to the same numbers as the intercom

that the subscriber selected as the destination is not
positions: 1 = FM-1, 2 = UHF, 3 = VHF, 4 = FM-2. HF

defined in the subscriber list.
cannot be used with the IDM. IDM will automatically
select the radio for the transmission to a subscriber by

NOTEhow that subscriber is defined. IDM will  not  select
frequency. Prior to an IDM transmission the sender

Because the IDM expands the number ofshould verify that  the radio is tuned to the proper
subscribers per net to 15 (ATHS supportsfrequency. TACFIRE nets are normally set on radio 1.
only 9) two-digit  subscriber IDs must beAir nets can be any of the radio selections.
entered (i.e., - 00 - 0Z, 10 - 1Z, etc.). To

(e) Preamble (PRE) Select.   An interval commun ica te  w i t h  ATHS  o r  TACFIRE
between 0.1 second and 9.9 seconds may be selected. subscribers, the originator and destination
A minimum preamble of 0.4 second is required when subscriber IDs must be in the range 00-0Z.
transmitting through crypto equipment. The preamble is In  o the r  wo rds ,  i f  an  ATHS-equ ipped
used as on-air time for a link to be established between platform has selected a subscriber ID of
the sending and receiving units prior to the message “A”, a subscriber “0A” should be entered in
being sent. The longer the preamble, the longer the on- the  app rop r i a te  ne t .  I n  add i t i on ,  an
air time. originator ID on the IDM-equipped aircraft

must be within the range 00-09, 0A-0Z. (In(f) Monitor (MON) Select.   A time from 0.5
the  example  given “0A”  should  be  thesecond to 9.9 seconds or OFF may be selected. The
originator chosen for the IDM-equippedmonitor time is the selected time that IDM listens for
aircraft since the ATHS-equipped platforminterfering traffic prior to transmitting. If more than 15
has this subscriber ID.)seconds have elapsed after the SEND key has been

pressed, the IDM will reset automatically and SEND (3) Authentication. Automatic authentication
must be pressed again. Voice transmission has priority tables are accessed from this page. There are two
over a digital transmission; therefore, the IDM will wait tables, one transmit and one receive, that hold 100
until the airway is clear of voice traffic if a monitor time authentications each. In the event the number of
has been selected. authentications remaining reaches 20 or less,  the

advisory message AUTH LOW will display on the MFD.(g) Authentication (AUTH) Select.   Select
This must be loaded prior to each mission if they havebetween MANUAL authentication or NONE. If MANUAL
been  depleted  or  the  SOI  has  changed.  As  anis selected, an operator input of  the transmission
authentication is used, it is automatically deleted andauthenticator is required each time transmission is
the computer steps to the next code. The table canattempted. If NONE is selected, no authentication is
only be used on nets that have been selected as NONErequired. This function automatically displays NONE
on the authentication select on the net parameter page.due  to  use  of  automat ic  authent icat ion.  Manual
If, when using automatic authentication, usually onlyauthentication is normally only used in air-to-air or air-
with TACFIRE, the transmit or receive line sequenceto-ground communication but not air-to-TACFIRE. If
becomes incorrect, transmission of an authenticationMANUAL is selected, but no manual authentication is
synchronization message is required (see MSG/FREEdesired at the time of transmission, the message will be
TEXT).  By transmitting this message, the TACFIREsent on the second press of the SEND button.
operator can see the anticipated next table line and

(2 ) Subscr ibers  (SUBS) . Subsc r i be r  ne t adjust the computer. A not acknowledged (NAK) will
assignments are required. Each net can be made up of appea r ;  howeve r ,  momen ta r i l y  no rma l  d ig i t a l
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Figure 4-93. TACFIRE Start pages
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c o m m u n i c a t i o n  s h o u l d  b e  r e s t o r e d  w i t h  t h e 3. Paging (1/3) key   Press.
authentication tables in proper sequence.

4. TEST key   Press. Enter a T using MFK; GO(4) Preset Messages.  There are six preset
or NO GO will display on MFD.messages that can be programmed prior to the start of

a mission to aid in response time for transmissions.
5. NETS key   Press to access and completeThere are six preset movement packages that can be

NET Data pages. Enter prompts as follows:programmed for establishing phase lines,  assembly
areas, FARP locations, etc. These 6 preset movement

a. TFR/AIR NET key   Press to scroll type ormessages consist of 2 lines of 15 characters each for a
net desired adjacent to NET number.total of 30 characters.

(5) BULK Data Load.  Bulk data load can be b. BLK key   Press to scroll  between SGL
used by a team member who did not preprogram the and DBL. Leave as desired.
IDM prior  to flight  or  for  an IDM that needs to be
reprogrammed while in flight. The data that can be bulk

c. BAUD key   Press to select desired baudloaded from another IDM consists of: subscribers/nets,
rate.preset messages, preset movement messages, receive

automatic authentication table, and transmit automatic
d. RADIO key   Press to select radio whichauthentication table.

will be used for transmitting and receiving.
c . S T A R T  P a g e  3 / 3 . Th is  page  a l l ows  fo r

con f i gu ra t i on  o f  t he  RAPID  func t i on  and  the e. R-1 key   The time required to transmit will
Serialization Subscriber function.  The AUTO SHOT display.
function is displayed but is not functional  in this
installation. The Start 3/3 page is used to program the f. PRE key   Press to access Preamble Entry
programmable RAPID function. The L-1 key allows the page and press PREAMBLE   SEC key.
operator to select one of five options to provide quick Enter desired preamble length of 0.1 to 9.9
access to various pages. The five options are as seconds using MFK.
follows: LAST MSG, AIR MSN, ARTY MSN, MAYDAY,
and MENU. NOTE

(1) LAST MSG (Last Message) programs the
L-3 (OFF), on the MONITOR page, can beRAPID key to display the highest priority new message
pressed to disable monitor function.when activated.

(2) AIR MSN (Air Mission) programs the RAPID g. MON key   Press if  required to access
key to access the currently selected pre-programmed Monitor Entry page and press MONITOR 
AIR MISSION SUMMARY page. SEC key. Enter time of  from 0.5 to 9.9

seconds using MFK.(3) ARTY MSN (Artillery Mission) programs the
RAPID key to access the currently selected pre-

h. AUTH key   Press  to  scrol l  betweenprogrammed ARTILLERY MISSION SUMMARY page.
MANUAL or NONE.

(4) MAYDAY programs the RAPID key to access
the MAYDAY SUMMARY page.

i. IDM switch on CPG auxiliary control panel
  Press.(5) MENU programs the RAPID key to access the

RAPID page. The operator is presented with the four
previously discussed functions. j. R-2 key   Press.

k. R-1 key   Press to select Start page 2/3.4-175. TACFIRE CONFIGURATION.

Initialize the IDM as follows: l. NETS   Set up each of the eight pages as
requ i red  fo r  each  ne t  t o  be  used  by
repeating steps a. through k.1. IDM switch   Press as required to display

IDM Index page (Fig 4-94).
m. R-1 key   Press as required to return to

2. START key   Press. Start page 2/3.
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9. MVT key   If desired, press to access Preset
6. SUBS key   Press and proceed as follows: Movement Message pages. Enter movement

commands on subpages. Press R-1 key as
NOTE required to return to Start page.

During send operations the user will  be 10. BULK key   Press if it is desired to upload
prompted to select which net to transmit on another operator IDM.
if the subscriber ID is entered in more than
one NET.

a. Enter Destination ID by pressing L-1.

a. NET key   Press as desired to activate
d e s i r e d  n e t  a n d  e n t e r  s u b s c r i b e r b. Press L-2 to access Bulk Data Select page.
identifier(s). Making a selection causes a default back to

Bulk Data Summary page.
b. R-1 key   Press as required to access

subpages and enter identifiers.  Press to c. SEND; then scroll to next page. Utilize the
sequence to return to Start page. SCROLL-SEND procedure until all desired

data has been sent.
7. AUTH key   Press and proceed as follows:

d. COMPLETE   Send COMPLETE messageNOTE
when finished with bulk data transmission.

Subscr iber  must  already  be  entered  in
11. IDM switch   Press.subscriber list.

a. SUBS key   Subscriber is displayed or a. Start key   Press.
press key and enter desired subscriber
using MFK.

b. Paging key   Press to display 3/3.

b. X M T  L I N E   C u r r e n t  t r a n s m i t
c. L-1 key   Press to scroll  through Rapidauthentication table line will be displayed.

function selections. Select desired function.To change, press key and enter desired
line.

d. L-3 key   Press to toggle between AUTO
c. RCV LINE   Current receive authentication SHOT on and off.  AUTO SHOT does not

table line will  be displayed. To change, function in this installation.
press key and enter desired line using MFK.

e. L-4 key   Press to access Serialization
d. MODE  key   P ress  once  to  ac t i va te Subscriber Assignment page.

authentication tables. Press again to scroll
(1) L-1 key   Press to toggle between

between XMT, BOTH or RCV.
XMT and NONE.

(2) L-2  key   Press  to  enter  desired
e. TABLE key   Press to access transmit or subscribers.

receive table index. (3) L-4  key   Press  to  scrol l  through
(1) Select desired transmit table line. subscribers to read initial serialization
(2) Press  key  adjacent  to  l ine  number. count of messages.

Enter transmit authentication code from (4) R-4 key   Press to edit/enter initial
SOI. serialization count of messages.

(3) R-1 key   Press to sequence to Start (5) R-1 key   Press to return to Start page
page. 3/3.

8. MSGS key   If  desired, press to access
12. Select IDM   Press. Then select Start pageMessage Present Entry pages. Press R-1 key

1/3.as required to return to Start page.
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a. CURR NETS key   Press.
(2) OTHER ORDNANCE wherein there are seven

select ions,  NO PREF,  ATGM,  GUN,  HE,  ILLUM,NOTE
SMOKE, and CHAFF.

RADIO selection at  L-4 selects the NET (3) NO PREF.
transmission radio.  The radio selected to
receive net traffic need not be the same.

4 - 1 7 7 . S T O R I N G  O R  E X E C U T I N G  A I R
b. RADIO 1 through RADIO 4 keys   Press MISSION FIRE REQUEST.

one of the keys and use the MFK to type in
To store an air mission fire request, perform steps 1the desired net number for  each radio to
through 7.receive.

c. RTN key   Press. 1. Ta rge t  l oca te  s teps   Accomp l i sh  as
required.

d. ORIG key   Enter subscriber identifier.
2. IDM switch   Press as required to display

IDM Index page.e. TEAM key   Enter team number.

3. AIR REQ key   Press.f. BC key   Enter broadcast number.

NOTE 4. Line (1-8)   Select mission number on which
mission is to be entered. NEW key   Press.

Time of day is automatically input by GPS.
5. MSN TYPE   Press appropriate key.

g. TIME key   Enter current time of day only if
GPS fails. 6. As pages sequence, press appropriate key.

7. Air  Mission Summary page   Review and4-176. AIR REQUEST PAGES.
change parameters as required.

a. Description. The Air  Request (AIR REQ) list
To execute a fire request, perform steps 8 and 9.

can store up to eight fire mission requests. The three
index pages display observer mission number, type of

8. On Air Mission Summary page, SEND key ordnance, firing element (subscriber) to which request
Press.was sent, and mission status. This list is for originating

mission requests. Incoming new missions are stored in
the Received Message file.  Stepping through the 9. IDM switch   Press and repeat steps 1
mission list is accomplished by pressing the paging through 8 above for each net as required.
(upper right) key on the MFD. Accessing a stored Air
Mission Request Summary page is accomplished by To recall and send a stored mission, perform steps 10
pressing the left  key adjacent to desired mission. through 14.
Complete mission information will display. Initiating a
new mission request is accomplished by pressing a

10. IDM switch   Press as required to displayNEW key of an available mission number on the Air
IDM Index page.Request list, selecting air mission type, entering the

required parameters,  receiving the summary,  and
transmitting the data. 11. AIR REQ key   Press.

b. Types of air missions are as follows: 12. Desired mission (1-8) line number   Select.

(1) HELLFIRE wherein the number of rounds to
be fired is requested and guidance is by other than the 13. R-1  key   Press  to  display  Air  Mission
launching element. Summary page.
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14. On Air Mission Summary page, SEND key 
Press.

NOTE

• Remote  HELLFIRE (REMOTE HLFR)
mission request. The paging required for
a simplified request is depicted in fig. 4-
94.

• The  Mission  Status  wi l l  change  from
REQUESTED to ACCEPTED, READY,
F IRE,  and  SHOT.  A t  comp le t i on  o f
mission an END OF MISSION message
should be sent.

• A generic Air Mission Summary page is
shown in fig. 4-95.

4-178. ARTILLERY REQUEST PAGES.

a. Description. The mission data contained in the
IDM is formatted to be consistent with the TACFIRE
Art i l lery  Fire  Direct ion  Center  (FDC)  system and
associated forward observer digital message devices
(DMD). Artillery mission command selection is initially
en te red  on  the  ARTY  M iss ion  Summary  page
automatically as REQ. Upon receipt of the TACFIRE
FDC  message - to -obse rve r  (MTO) ,  t he  m iss ion
command will automatically change to FIRE. A READY
command will  be displayed if  the Battery Computer
System (BCS) is on-line with TACFIRE. Target position
(range and bearing from the helicopter) is automatically
calculated. By pressing the TGT PSN (target position)
key, the operator can manually enter the UTM grid,
range, bearing, and altitude of the target on subpages
if required.

The Artillery Request List stores two active artillery
missions and two preplanned mission requests on the
Preplanned Mission List  subpage. Accessing either
active mission is accomplished by pressing the M1 or
M2 key on the ARTY REQ list  page. To review a
preplanned mission, pressing the PPLN LIST key on
the  Preplanned  Mission  List  page  wi l l  cause  the
Preplanned Mission Summary page to display.

NOTE

In order to store a preplanned mission, a
preplan  request  must  be  executed  and
stored  as  a  standard  art i l lery  preplan
request. Then the mission must be inserted
into preplan list.
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Figure 4-94. Air Request Pages accomplished by pressing the NEW key of an available
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mission  number,  select ing  art i l lery  mission  type,
following prompts through the subpages, reviewing
Summary page, and transmitting data.

b. Types of artillery mission requests are as follows:

(1) NEW TGT wherein  the  observer  def ines
target type and strength.

(2) Known  Point  (KNPT TGT)  wherein  the
observer defines a point which is a location previously
identified and numbered, known both to the requestor
and to the artillery FDC. The requestor then provides
target type and strength.

(3) QUICK wherein the requestor enters only a
known point. All other data is known by the artillery
FDC.

(4 ) P rep lanned  (REQ  PPLN)  whe re in  t he
observer provides type of  fire request (either Final
Protective Fire (FPF) or Copperhead (CPHD) guided
munitions). Only one FPF can be preplanned at a time;
h o w e v e r ,  b o t h  p r e p l a n n e d  m i s s i o n s  c a n  b e
Copperhead.  The  requestor  then  provides  target
position and known point number.

(5) Copperhead  (CPHD)  wherein  the  target
position is defined as NEW or Known Point and point
number is provided to the firing element.

4-179. ARTILLERY FIRE REQUESTS.

There are three types of  artillery fire requests 
preplanned, new, and Copperhead.

4-180. PREPLANNED FIRE REQUESTS.

To insert  a preplanned fire request,  proceed  as
follows:

1. IDM switch   Press as required to display
IDM Index page.

2. ARTY REQ key   Press.

3. On line opposite mission to be replaced.
NEW key   Press.

4. REQ PPLN key   Press.

5. Mission type   Select either FPF or CPHD
as desired.
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Figure 4-95. Air Mission Summary Pages If KNPT TGT is selected, entry of two-digit
KNPT number is required.
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6. KNPT  TGT  o r  NEW  TGT   Se lec t  as 4. To accomplish in active mission, M1 or M2
appropriate. key   Press as desired.

7. ARTY Mission Summary page will appear  5. CPHD   Press.
Press SEND. Wait for preplanned MTO then

NOTEcontinue.

8. IDM switch   Press to return to IDM Index If KNPT TGT is selected, entry of two-digit
page. KNPT number is required.

9. ARTY REQ key   Press. 6. NEW  TGT  o r  KNPT  TGT   Se lec t  as
appropriate.10. PPLN LIST key   Press.

7. ARTY Mission Summary page will appear 11. P1 or P2   Press NEW as desired. Review ARTY Mission Summary page and
change as required.12. L-2   Press on Preplan Insertion pages.

8. SEND key   Press (fig. 4-98).13. Repeat steps 1 through 12 to insert a second
preplanned mission.

4 - 1 8 3 . M O V E M E N T  C O M M A N D
NOTE COMMUNICATIONS.

The Movement pages allow position instructions to beIf the PPLN mission is requested as M1, it
transmitted without voice communication.  The IDMcan only be stored as P1.
operator can issue directions to specific or all team
members to MOVE TO, HOLD AT, rendezvous (RDZV)4-181. NEW  ARTILLERY  FIRE  MISSION
at; or inform team members MOVING TO or HLDG ATREQUEST.
a location. The locations can be preset to allow rapid

To initiate a new fire mission, proceed as follows: communication. In addition, the Movement pages allow
automatic transmission of current position through MY1. Ta rge t  l oca te  s teps   Accomp l i sh  as
POSITION key and free text communication throughrequired.
the OTHER key.

2. IDM switch   Press as required to display
IDM Index page. 4 - 1 8 4 . M O V E M E N T  C O M M A N D

TRANSMISSION.3. ARTY REQ key   Press.
Transmit movement commands as follows (fig. 4-99):4. NEW key opposite mission (M1 or M2) to be

replaced   Press. 1. IDM switch   Press as required to display
IDM Index page.5. Mission type   Press applicable key and

enter required parameters on subsequent 2. MOVEMENT key   Press.
pages until all data is inserted.

3. Appropriate movement type key   Press.
6. Review mission on Summary page and make

4. Appropriate destination select key   Press.changes as required.

NOTE7. SEND key   Press.

NOTE Pressing OTHER key will display Freetext
Message Entry page where a manual entry

• New Art i l lery  Fire  Mission  Request can be made using MFK.
(simplified) is depicted in fig. 4-96.

5. Mission  Summary  page   Review  and• A generic Artillery Mission Summary page change as required.
is shown in fig. 4-97.

6. SEND key   Press (fig. 4-99).
4-182. COPPERHEAD  FIRE  MISSION 

4-185. REPORT COMMUNICATIONS.ACTIVE AND PREPLANNED.
The Report pages (fig. 4-100) allow the observer toTo accomplish a Copperhead fire mission, proceed as
provide various information to team and net membersfollows (fig. 4-98).
such as: Situation/status (SIT/STATUS) which reports

1. Target locate steps   Accomplish. the observers own situation, SPOT which reports target
activity, ATI to provide intelligence reports to artillery2. IDM switch   Press as required to display
units, BDA to report battle damage assessments, CASIDM Index page.
to report  casualty assessments,  NEG SPOT, and

3. ARTY REQ key   Press. REQUEST to request a report from another subscriber.
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Figure 4-96. Artillery Request Pages
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2. IDM switch   Press as required to display
IDM Index page.

3. REPORTS key   Press.

4. SPOT key   Press.

NOTE

Three different target types may be entered
for each SPOT report.

5. TARGET type   Press appropriate key.

6. Target strength (STR)   Press appropriate
key.

7. R-1 key   Press.

8. ALT key   Press as desired.

9. Target (TGT) ACTIVITY   Select as desired.
If MOVING is selected, proceed to step 10. If
STATIONARY is selected, proceed to step
11.

Figure 4-97. Artillery Mission Summary Page
10. Target direction   Press appropriate key.

11. R-1 key   Press.4-186. SITUATION/STATUS (SIT/STATUS).

Report Transmission. To transmit observers situation 12. Mission  Summary  page   Review  and
and/or status, proceed as follows: change as required.

1. IDM switch   Press as required to display 13. SEND key   Press.
IDM Index page.

2. REPORTS key   Press. 4-188. BATTLE DAMAGE ASSESSMENT (BDA)
REPORT TRANSMISSION.

3. Activity to report   Press appropriate keys.
To provide battle damage assessments, proceed as
follows:4. Report Summary page   Review and change

as required.
1. IDM switch   Press as required to display

IDM Index page.5. SEND key   Press.

2. REPORTS key   Press.
4-187. SPOT REPORT TRANSMISSION.

3. BDA/CAS key   Press.
To transmit a spot report, proceed as follows (fig. 4-
101):

4. BDA Summary page   Press appropriate key
and manually enter information using MFK.

1. Ta rge t  l oca te  s teps   Accomp l i sh  as
required.

5. SEND key   Press.
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Figure 4-98. Artillery Fire Request Pages
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Figure 4-99. Movement Pages
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4 - 1 8 9 . C A S U A L T Y  ( C A S )  R E P O R T
TRANSMISSION.

To provide casualty reports, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. REPORT key   Press.

3. BDA/CAS key   Press.

4. CAS Summary page   Press appropriate key
and manually enter information using MFK.

5. SEND key   Press.

4-190. ARTILLERY INTELLIGENCE REPORT
(ATI) TRANSMISSIONS.

To  transmit  an  art i l lery  intel l igence  (ATI)  report ,
proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. REPORTS key   Press.

3. ATI key   Press.

4. REL   Scroll through reliability option until
desired option is displayed.

5. Target type   Press appropriate key.

6. Target strength   Press appropriate key.

7. R-1 key   Press.

8. RAD/LGTH, WIDTH, and ATTITUDE keys 
Press as appropriate.

9. R-1 key   Press.

10. ATI Summary page   Review and change as
required.

11. SEND key   Press.

4 - 1 9 1 . R E P O R T  R E Q U E S T I N G  F R O M
ANOTHER SUBSCRIBER.

To request a report from another subscriber, proceed
as follows:

1. IDM switch   Press as required to display
IDM Index page.
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Figure 4-100. Report Pages (Sheet 1 of 2) 2. REPORTS key   Press.
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3. REQUEST key   Press.

4. On Report  Request Select  page   Press
appropriate key to designate type of report
desired.

5. DEST− key on Summary page   Press and
enter subscriber identifier from which report is
desired using MFK.

6. Request Report  Summary page   Review
and change as required.

7. SEND key   Press to transmit request.

4-192. STATUS PAGES.
The Status pages (fig. 4-101) provide a means whereby
the observer can provide information concerning his
own weapons (OWN WPNS), own present position
(OWN PPSN), or request information concerning a
particular subscribers weapons or position status. The
Present Position (PPSN) page includes location in
UTM, altitude, and fuel remaining. The OWN WPNS
page reports observers laser code to subscribers and
provides weapons status. The remaining Status pages
provide similar  options for subscribers to provide
information to the observer. The weapons format will
depend upon whether the subscriber is defined in an
AIR NET or a TACFIRE NET. The Subscriber pages
wi l l  be  automat ical ly  updated  upon  receipt  of  a
situation/status report.

4-193. OWN STATUS.
To review own status, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. OWN WPNS or OWN PPSN key   Press as
desired.

4. For OWN WPNS entry, laser designator code
  Enter using MFK and press paging select
key (1/1) to return to Status Index page.

4-194. OWN PPSN ENTRY.

1. Present position is entered automatically. To
change, enter coordinates using MFK and
UTM key   Press.
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Figure 4-100. Report Pages (Sheet 2 of 2) 2. ALT key   Press. Enter altitude in meters or
enter N/G.
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3. FUEL key   Press and enter.

4. Paging select key (1/1)   Press to return to
Status Index page (fig. 4-101).

4 - 1 9 5 . W E A P O N S  S T A T U S   A L L
SUBSCRIBERS.

To obtain subscriber weapons status,  proceed as
follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. SUBS WPNS key   Press. Review weapons
s t a t u s  o f  n e t  s u b s c r i b e r s  a s  I D M
automat ical ly  sequences  from the  f i rst
subscriber in NET 1 to the last subscriber in
NET 8.

4. Paging key   Press to return to Status Index
page.

4-196. PRESENT POSITION STATUS   ALL
SUBSCRIBERS.

To obtain present position information on all  net
subscribers, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. STATUS key   Press.

3. SUBS PPSN key   Press.

NOTE

• Subscriber status will begin with the first
subscriber in NET 1 and display, in order,
through the last subscriber in NET 8 as
paging key is pressed.

• UTM key can be alternately pressed to
display UTM grid coordinates or range
and bearing of  subscriber status being
displayed.

4. If  desired, return to Status Index page by
pressing paging key once more after  last
subscriber status is displayed.

Figure 4-101. Status Pages
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IDM codes, and cancel checkfire message. The free4 - 1 9 7 . W E A P O N S / P R E S E N T  P O S I T I O N
t ex t  and  p rese t  messages  con ta in  t he  sameSTATUS   SINGLE SUBSCRIBER.
informat ion.  The  free  text /preset  messages  are

To obtain the status of a single subscriber, proceed as automat ical ly  addressed  to  the  team subscr iber
follows: identifier. The MAYDAY message is addressed to the

broadcast  subscr iber  ident i f ier ,  and  contains  the
1. IDM switch   Press as required to display MAYDAY message and own present position.  The

IDM Index page. Authentication Synchronization (AUTH) message is
addressed to the broadcast subscriber identified in the

2. STATUS key   Press. Start pages with whom the automatic authentication is
to occur (normally TACFIRE). If, after transmission, an

3. SELECT key   Press. NAK is returned, the tables are out of synchronization.
TACFIRE will still get the message and change tables

4. SUB− key   Press. Enter desired subscriber to match the observers. TACFIRE will call back once
identifier using MFK. Present Position page synchronization has been accomplished.
will display.

4-200. FREE TEXT MESSAGE COMPOSITION5. Paging  key   Press  to  review  weapons
status. AND TRANSMISSION.

To compose and transmit a free text message, proceed6. Weapons status paging key   Press to return
as follows:

to Status Index page.

1. IDM switch   Press as required to display
IDM Index page.4-198. SUBSCRIBER POSITION STATUS.

2. MSGS/FTXT key   Press.1. IDM switch   Press as required to display
IDM Index page.

3. DEST− key   Enter subscriber identifier
using MFK.2. STATUS key   Press.

NOTE3. POS UPDT key   Press.

When  FREE TEXT −  TEST  is  used  for4. SUBS POSITION key   Press and review.
communication check, data is not required.

5. Repeat steps 1 through 3.
4. FREE TEXT key   Press to scroll between

TEST and DATA as required.6. SUBS NET key   Select appropriate NET.

5. Message   Enter any message up to 367. Repeat steps 4 and 5 as desired.
characters long using MFK.

8. Summary  page   Rev iew  and  se lec t
6. SEND key   Press to transmit message (fig.destination.

4-102).

9. SEND key   Press.
4-201. PRESET MESSAGE TRANSMISSION.

4 - 1 9 9 . F R E E  T E X T / P R E S E T  M E S S A G E To transmit any of up to six preset messages entered
during IDM initialization, proceed as follows:PAGES.

The Free Text/Preset Message pages (fig. 4-102) allow 1. IDM switch   Press as required to display
the observer to compose and transmit any message up IDM Index page.
to 36 characters (two lines) at any time. Also, these
pages allow messages to be composed and stored for 2. MSGS/FTXT key   Press.
subsequent recall and transmission at the appropriate
time. The top message page includes a MAYDAY for 3. MSG PRESETS key   Press.
rapid MAYDAY broadcasts, a CHECKFIRE message for
a  rapid  cease  f i re  broadcast,  an  authent icat ion 4. Select message to be transmitted by pressing
synchronization message to align the FDC codes to the key adjacent to appropriate message number.
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5. DEST− key   Press and enter subscriber
identifier.

6. SEND key   Press.

7. To return to IDM Index page, IDM switch 
Press.

4 - 2 0 2 . C H E C K F I R E  M E S S A G E
TRANSMISSION.

To broadcast a cease fire message to all subscribers,
proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. MSGS/FTXT key   Press.

3. CHECKFIRE key   Press.

4. Broadcast identifier is automatically inserted
to change: DEST− key   Press and enter
identifier using MFK.

5. SEND key   Press.

6. To return to IDM Index page, IDM switch 
Press.

4-203. MAYDAY MESSAGE TRANSMISSION.

To broadcast a MAYDAY message, proceed as follows:

1. IDM switch   Press as required to display
IDM Index page.

2. MSGS/FTXT key   Press.

3. MAYDAY key   Press.

4. To change broadcast identifier, DEST− key 
Press. Enter identifier using MFK.

5. To change present position in UTM grid,
POSITION key   Press.  Enter UTM using
MFK.

6. SEND key   Press.

7. To return to IDM Index page, IDM switch 
Press.
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Figure 4-102. Free Text/Preset Message Pages
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is received, it will be stored in the RCVD MSGS index4-204. AUTHENTICATION SYNCHRONIZATION
and an IDM MESSAGE advisory will  appear on theTRANSMISSION.
MFD. Twelve messages can be stored for review and

To  broadcast  an  Authent icat ion  Synchronizat ion deletion when desired, except for  situation/status
transmission, proceed as follows: reports which are automatically deleted upon review.

Messages received while the RCVD MSGS index is full
1. IDM switch   Press as required to display will not be accepted, and the received advisory will not

IDM Index page. be  displayed.  When  a  message  is  received  an
acknowledge (ACK) is automatically transmitted back to

2. MSGS/FTXT key   Press. the  message  or ig inator  wi th  no  operator  act ion
r e q u i r e d .  M e s s a g e s  r e c e i v e d  w h i c h  a r e  n o t

3. AUTH key   Press. recogn i zab le ,  imp rope r l y  add ressed  (ne t  da ta
incorrect),  or  unprocessable will  be ignored. The

4. DEST−  key   Press.  Enter  ident i f ier  of originator will not have an ACK displayed, and an IDM
s u b s c r i b e r  w i t h  w h i c h  a u t o m a t i c MESSAGE will  not  be displayed to the receiver.  A
authentication is desired. message received which is acceptable, but from an

originator not defined in the subscriber list,  will  be
5. When desired, SEND key   Press. stored and an advisory displayed; however, an ACK will

no t  be  t ransm i t t ed  back .  A  message  rece i ved
NOTE addressed to the Team or Broadcast identifiers will be

stored and an advisory displayed but an ACK will not
If authentication tables between sender and be sent to the originator. The RCVD MSG index will
receiver are not synchronized, an NAK will show the message number, the identifier of the sender,
be returned. Sender should not retransmit. a three character identifier  of  message type, a six
Receiver should change table positions and character field indicating the message content, and the
transmit  to  or ig inal  sender  wi th  tables status of  the message. If  the message has been
synchronized. reviewed, delete (DEL) will appear next to the right

hand key line; if not yet reviewed, NEW will appear.
Another function of the received messages is that it4 - 2 0 5 . C A N C E L  C H E C K F I R E  M E S S A G E allows the observer to leave the IDM pages and still be

TRANSMISSION. able  to  manage  a  f i re  mission.  The  Fire  Mission
Summary pages will be automatically updated upon theTo broadcast a cancel checkfire message, proceed as
receipt of new mission commands. Received free textfollows:
and movement messages can be deleted on the page
that they are reviewed. If delete is selected, the system1. IDM switch   Press as required to display
will  return to the Received Message Index page.IDM Index page.
Situation/status reports are automatically deleted after
they have been reviewed and the information is stored2. MSGS/FTXT key   Press.
in the Status pages.

3. CANCKF key   Press.

4-207. REVIEWING RECEIVED MESSAGE
4. DEST−  key   Press.  Enter  ident i f ier  of

INDEX.subscriber as desired.
To review a received message, proceed as follows:

5. SEND key   Press.
1. IDM switch   Press as required to display

6. To return to IDM Index page, IDM switch  IDM Index page.
Press.

2. RCVD MSG   Press to display received
message index.4-206. RECEIVED MESSAGES.

3. Message  to  be  rev iewed   Se lec t  byThe received message function of the IDM allows the
p ress ing  key  ad jacen t  t o  app rop r i a teobserver to access the received message list to review
message number.new messages. It also allows the observer to review

and delete any previously received messages, to
include received fire requests. When an IDM message 4. Delete message as appropriate.
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JVMF Message List

Situation Input Processing
Name Supported (Rcvd Msgs Only) Notes

System Coordinated Msg BSA registration N/A No CDS interface,
automatically generated by
IDM

Free Text C2 and FS Manual Transmit/Receive
Info Request Message C2 Manual Transmit/Receive
Check Fire FS N/A Transmit only
Call for Fire FS N/A Transmit only
Observer Mission Update FS N/A Receive only
On-Call Fire Command FS N/A Transmit only
MTO FS Auto Receive only
EOM&S FS N/A Transmit only
Subsequent Adjust FS Auto Transmit/Receive
Observer Readiness C2 and FS N/A Transmit only
Airborne Fire Mission FS Auto Transmit/Receive
SPOT Report C2 Manual Transmit/Receive
Position Report C2 Auto Transmit/Receive
SITREP C2 Auto Transmit/Receive
Orders (FRAGO) C2 Manual Receive/Forward

Note: Messages listed as Auto, under Input Processing, are automatically obtained from the IDM.

a. Threads. Threads are grouped by functionality,4-208. JOINT VARIABLE MESSAGE FORMAT
e.g., INITIALIZATION, START, C2 MESSAGES, etc.(JVMF).
The  fol lowing  is  a  l is t  of  JVMF threads  that  are
addressed:

4-209. OVERVIEW.

INITIALIZATIONThe JVMF functionality is accessed through HOG
function and associated displays (screens).  HOG START
screens shown contain both italicized and non-italicized

SHUTDOWN
text. Italicized text represents data taken from one of

C2 MSGSthe loaded databases. Non-italicized text represents
text that is hard-coded in the software as part of the FIRE MISSIONS
display page. In support of CDS4 Phase 1, a total of 16

COMM FUNCmessages  are  provided.  Together  IDM and  HOG
capabilities provide digital capability to transmit and/or OTHER FUNC
receive these messages (refer to JVMF message list). SEND
JVMF displays support three situations:

INBOX

ACKSBattlefield Situational Awareness (BSA).

Command and Control (C2). SA FUNCTIONS/DATA

Fire Support (FS). MESSAGE DEFAULTS

JVMF functionality is divided into threads and display
pages. Additionally, several advisories are provided to b. Pop-up Displays. Pop-up displays are HOG

menus overlaid on all MFD screen displays (fig. 4-87).increase crew awareness of situation changes.
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e. MMS Display Data. The following is a list  of
MMS data that can be displayed on the JVMF display
pages:

MMS Rotary Advisories.
MMS Line of Sight.
MMS Mode Status.
TV/TIS Zoom Level.
MMS Azimuth and Elevation Display.
Heading Tape.
Lubber Line.
Bearing-to-Waypoint Arrow.
MMS Azimuth Indicator.
MMS Video.
Laser Armed Status.
Laser Range.
MMS Laser Range Designator.

4-210. START THREAD.

The START menu provides primary user interface to
t h e  J V M F  m e s s a g i n g  s y s t e m  f o l l o w i n g  I D M
initialization. The START thread capabilities are shown
in figure 4-104.Figure 4-103. ARTY MSN Page (Sample)

c. Mission Summary Pages. Mission summary
4-211. ACKS THREAD.pages (fig. 4-103) provide the CPG interface during a

JVMF  m iss ion .  These  pages  a re  au toma t i ca l l y
Select XMITED MSG ACKS from the START menu todisplayed whenever a call-for-fire is initiated or can be
display the ACKS thread (fig. 4-105). Use the ACKScalled up via HOG. Mission summary pages incorporate
thread to view acknowledgments for  messages thatMFD bezel  push-button  control  and  HOG pop-up
have been sent.control.  The following mission summary pages are

available: a. ACKS.

ARTY MSN x Page − with or without MMS display
(1) Originator TACID number.data.
(2) Message type.AIR MSN x Page − with or without MMS display
(3) R − Indicates a message that was sent withdata.

an Operator Reply requested.(x = Mission 1 or 2)
(4) M − Indicates a message that was sent with

a Machine Acknowledge requested.d. JVMF Advisories. The following is a list of the
(5) O − Indicates that a message was sent withadvisory messages that are displayed on the MFD.

an Operator Acknowledge requested.These messages are displayed for approximately 3
seconds. (6) * −  I n d i c a t e s  t h a t  t h e  r e q u e s t e d

acknowledgment has been received.
C2 MSG RCVED.

b. ACKS RQSTD. When the operator selects oneARTY MSN x UPDATE.
of the messages from the ACKS display, this overlay isAIR RQST MSN.
displayed, providing the following information:AIR MSN x UPDATE.

AIR MSN REJECTED.
NET JOIN? − FM-X. 1. At the top of the display are three boxes that
BSA UPDATE. p r o v i d e  i n f o r m a t i o n  r e g a r d i n g  t h e
AIR MSN REJECTED. p r e c e d e n c e ,  c l a s s i f i c a t i o n ,  a n d  t h e
(x = Mission 1 or 2) acknowledgment type.
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MENU ITEM FUNCTION

1.  XMITED MSG ACKS Displays ACKS thread.
2.  SA FUNCS/DATA Displays ORDERS thread.
3.  C2 MSGS Displays REPORTS thread.
4.  FIRE MSNS Displays FIRE MISSIONS thread.
5.  LAST MENU Displays LAST MENU.
6.  INBOX Displays INBOX thread.
7.  COMM FUNCS Displays COMM FUNC thread.
8.  SHUTDOWN Displays SHUTDOWN thread.
9.  OTHER FUNCS Displays OTHER FUNCS thread.

Figure 4-104. HOG Start Menu
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Figure 4-105. START, ACKS, INBOX, and SHUTDOWN Threads (Sheet 1 of 2)
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Figure 4-105. START, ACKS, INBOX, and SHUTDOWN Threads (Sheet 2 of 2)
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a. The left-most box identifies the precedence 1. To the right of the overlay title, the message
of the message. p r e c e d e n c e ,  c l a s s i f i c a t i o n ,  a n d

acknowledgment type are displayed.(1) R = Routine.
(2) I = Immediate.

2. The TACID and message text are provided in(3) F = Flash.
the  main  sect ion  of  the  display.  I f  the(4) U = Urgent.
complete message cannot be viewed on one
page, the next to last line displays the textb. The  middle  box  ident i f ies  the  message
MORE fol lowed  by  the  number  of  pagesclassification.
remaining to be reviewed in parentheses.(1) C = Confidential.

(2) S = Secret.
3. The last line contains the text MSG ACTION.(3) U = Unclassified.

Selecting this option displays MSG ACTION
pop-up.

c. T h e  r i g h t - m o s t  b o x  i d e n t i f i e s  t h e
acknowledgment type. c. MSG ACTION Pop-up. The MSG ACTION pop-

(1) M = Machine. up contains the title (which is the message type),
(2) O = Operator. m e s s a g e  p r e c e d e n c e ,  c l a s s i f i c a t i o n  a n d
(3) R = Operator reply. acknowledgment type, originator TACID, line of text

that  is  dependent  upon  the  message  type  being
displayed, the option REPLY, the option DELETE, and2. Originator TACID.
for some messages types the option STORE WPT.

3. Message Type.
1. Line of Text. The information contained on

the line of text is dependent upon the type of4. Receipt/Compliance element.
message displayed. Information for each
message type is as follows:

5. CANTCO Reason Code, if applicable.

a. SPOT. Contains the quantity observed,
target generic type, and comments.4-212. INBOX THREAD.

Select INBOX XX/YY from the START menu to display b. FREE TXT. Contains the first 16 characters
the INBOX thread (fig. 4-105). Use the INBOX thread to of the original message.
select and display INBOX messages.

c. SITREP. Contains the Unit Grid.
a. INBOX  XX/YY  Pop-up. The  INBOX pop-up

displays up to seven messages, in chronological order, d. FRAGO. See paragraph d. below.
and for each message provides the TACID, message
type, and an asterisk if  the message has not been e. INFO RQST. Provides two options; SITREP
rev iewed .  The  XX /YY  ind i ca tes  t he  number  o f and POSREP.
messages that have not been read (XX) and the total (1) SITREP −  in i t iates  an  informat ion
number of messages (YY). request for a situation report. TACID is

automatically entered and the display
1. Press the clear key on the MFK twice to transitions to the SEND overlay.

delete the boxed message without review. (2) POSREP −  in i t iates  an  informat ion
request for a position report. TACID is
automatically entered and the display2. Selecting a message for review displays that
transitions to the SEND overlay.message in the appropriate INBOX for that

type of message. Five types of messages can
2. REPLY. The REPLY option appears as eitherbe accessed from the INBOX pop-up: SPOT,

REPLY (RQSTD) or REPLY. Selection ofFREE TXT, SITREP, INFO RQST, or FRAGO.
REPLY without (RQSTD) provides a FREE

b . I N B O X  ( M e s s a g e  T y p e )  P o p - u p  ( e . g . , TXT pop-up that allows the operator to reply
SPOT). The message type is identified in the title box to the message, even when a reply was not
o f  a  message .  The  d i sp lay  p rov ides  fo l l ow ing requested. Selection of the REPLY (RQSTD)
information and options: option provides a new pop-up titled REPLY.
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a. REPLY  (RQSTD) .  Se lec t  one  o f  two Lines 2 through 6 of the Summary contain the
avai lable  opt ions;  WILCO or  CNTCO. following information.
Selection of the WILCO option displays the
REPLY CNFRM pop-up. Selection of  the a. Line 2 − Operation ID and the Oplan/Opord
CNTCO option displays the CNTCO RSN Name.
pop-up.

b. Line 3 − FRAGO ID number.
b. REPLY (Not Requested). If the REPLY (not

requested) option is selected, the FREE c. Line 4 − TAC Order Originator and Order
TXT data entry pop-up is displayed. Orginator Year/Month/Day.

c. REPLY CNFRM. Confirm that the message d. Line  5 −  Over lay  Type,  Major  Revis ion
is correct.  Selecting SEND confirms the Serial  Number,  Minor  Revis ion  Ser ia l
i n fo rma t i on  and  the  SEND  pop -up  i s Number,  URN Overlay  Originator,  and
displayed. Overlay Year/Month/Day.

d. CNTCO RSN.  Select  a  reason  why  the e. Line 6 − Reorganization Indicator,  UTR
r e p l y i n g  a i r c r a f t  c a n n o t  a c c e p t  t h e Execu t i on  S ta tus  Reques t ,  and  UTR
reques ted  m iss ion .  Se lec t i on  o f  t he Execution Status.
appl icable  reason  displays  the  REPLY
CNFRM pop-up.

NOTE

3. DELETE. This overlay provides the capability Transition to the next display is dependent
to delete the message from the INBOX and on which option is selected.
IDM. Select CONFIRM DELETE to delete the
message and return the display to the INBOX

2. FRAGO REORG. The REORG display allowsXX/YY page.
the operator to view the parent organization
and platforms assigned to that organization.

4. STORE WPT. The text STORE has either the This page provides the following information:
text WPT or TGT displayed to its right. Select
this option to store the waypoint or target to

a. Line 2. − Effective Year/Month/Date andthe Waypoint or Target List pages.
effective Hour:Minute.

5. FREE TXT (Data Entry) Pop-up. Select the
b. Line 3. − Delayed Year/Month/Date andcursor option to activate the data entry mode

delayed Hour:Minutein order to input a maximum of two lines of
text, each with 16 characters. Select SEND to

c. Line  4. −  Select ion  of  the  COMMENTSdisplay the SEND pop-up.
option displays the COMMENTS overlay.

d. FRAGO.  The FRAGO message is a text format
d. Line 5. − Selection of the PARENT optionof the JVMF Field Order message. When a FRAGO

toggles through the parent organizationsmessage is selected from the INBOX XX/YY pop-up,
provided in the messages. The x of the (x ofthe FRAGO SUMMARY overlay is displayed. Each
y) indicated the number of related repeats ofFRAGO display has the title FRAGO and the message
the parent data. The y of the (x of y) is theprecedence, classification, and acknowledgment type.
total number of repeats. Maximum numberAdditionally, the FRAGO message type is identified on
of repeats is 50.the center of the first line.

1. FRAGO SUMMARY. The FRAGO summary e. Line 6. − Selection of the  SUB UNIT option
(fig. 4-106) allows the operator to view the togg les  t h rough  the  SUB  UNIT  da ta
message originator,  overlay type, and the available for the parent identified. The a of
FRAGO ident i f icat ion.  This  display  also the (a of b) indicated the number of selected
al lows  the  select ion  and  review  of  the subunits relative to the number of repeats.
R E O R G ,  5  P A R A  D A T A / A N N E X E S , The b of the (a of b) is the total number of
COMMENTS, and MSG ACTION displays. repeats for the selected parent.
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Figure 4-106. FRAGO Thread (Sheet 1 of 4)
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Figure 4-106. FRAGO Thread (Sheet 2 of 4)
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Figure 4-106. FRAGO Thread (Sheet 3 of 4)
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Figure 4-106. FRAGO Thread (Sheet 4 of 4)
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f. Line 7. − Add/Delete indicator of SUB UNIT FRAGO  5  PARA  DATA.  Th i s  ove r l ay
to PARENT relationship established by the provides  the  fol lowing  informat ion  and
reorganization. options:

(1) Line 2. − Toggles through the NATURE
g. Line 8. − Command relationship of the SUB OF OPS available for review. The x of

UNIT to the PARENT. the (x of y) is the number of repeats.
The y of the (x of y) is the total number
of TACIDs related to the number ofh. Line 9. − Reinforced/Detached status of the
repeats. Maximum number of TACIDs isSUB UNIT to the PARENT.
4.

(2) Line 3. − OPS GRID. Year/Month/Day3. FRAGO REORG COMMENTS. This overlay
and Hour:Minute for the repeat numberprovides a textual  display of  the message
of a subsection to the repeated field inREORG comments.
the repeated message.

(3) Line 4. − ORDER GRID. Year/Month/4. FRAGO 5 PARA DATA. This overlay (fig. 4-
Day and Hour:Minute for  the repeat104) provides the capability  to select  the
number of a subsection to the repeatedUNIT TO TAKE ACTION number and access
field in the repeated message.t h e  f o l l o w i n g  F R A G O  p a r a g r a p h s :

SITUATION, MISSION, EXECUTION, ADMIN/ (4) Line 5. − Earliest  Move (Year/Month/
LOG, CMD/SIGNAL, and ANNEXES. Day and Hour:Minute).

(5) Line 6. − Latest Move (Year/Month/Day
and Hour:Minute).a. The UNIT TO TAKE ACTION option toggles

through the units contained in the message. (6) Line 7. − START/STOP (Year/Month/
Day and Hour:Minute for start or stop
time).b. The SITUATION, MISSION, EXECUTION,

(7) Line 8. − Leader RECON (Year/Month/ADMIN/LOG,  o r  CMD/S IGNAL  op t i on
displays the related pop-up. Day and Hour:Minute).

(8) Line 9. − Initiates the function to store
the OPS GRID and ORDER GRID to thec. T h e  A N N E X E S  o p t i o n  d i s p l a y s  t h e
Waypoint List. Completion of this taskANNEXES overlay. The number enclosed in

parentheses  represents  the  number  of t ransi t ions  the  display  back  to  the
annexes contained in the message. FRAGO 5 PARA DATA pop-up.

d. S ITUATION  Pop-up .  The  S ITUATION i. ADMIN/LOG Overlay.  The  ADMIN/LOG
overlay  ( f ig.  4-106)  provides  a  textual over lay  ( f ig.  4-106)  provides  a  textual
display of the situation data contained in the display of the administrative and logistics
message. data contained in the message.

e. MISSION Pop-up. The MISSION overlay
j. CMD/SIGNAL. The CMD/SIGNAL overlay(fig. 4-106) provides a textual display of the

(fig. 4-106) provides a textual display of themission data contained in the message.
command/signal  data  contained  in  the
message.f. CMDRS INTENT Overlay.  The  CMDRS

INTENT overlay (fig.  4-106) provides a
k. ANNEXES. This overlay (fig. 4-106) allowstextual display of the commander intent data

the operator to review the data for each ofcontained in the message.
the annexes contained in the message. The
following data and options are provided ong. EXECUTION Overlay.  The EXECUTION
this display:over lay  ( f ig.  4-106)  provides  a  textual

(1) Line 1. − Type annex being displayed.display of the execution data contained in
the message. The  x  of  the  (x  of  y)  is  the  TACID

number of  the TACIDs related to the
number of repeats. The y of the (x of y)h. NATURE OF OPS Overlay. This display (fig.
is the total number of TACIDs related to4-106) provides a view to the Nature of
the number of repeats.Operation dates and times related to the
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(2) Lines 2 through 7. − Each page displays
up to six lines of data with a maximum 4-213. SHUTDOWN THREAD.
of 50 characters per line.  If  the text

Select  SHUTDOWN from the HOG START menu toMORE is displayed on the bottom line,
display the SHUTDOWN thread (fig. 4-105).th is  indicates  that  another  page  of

comments is available and selection of
1. Select CNFRM SHUTDOWN to initiate IDMthat option displays that page.

shutdown.

l. FRAGO COMMENTS. This pop-up (fig. 4-
2. SHUTDOWN IN PROGRESS displays, along106) is part  of  the FRAGO COMMENTS

with  t ime  expired  since  shutdown  wasth read .  Appea rance  and  func t i on  a re
initiated.identical  to FRAGO REORG COMMENTS

overlay.
3. Successful shutdown indicated by display of

INITIAL PAGE 1 with HOG INIT -  DB/DFm. FRAGO MSG ACTION. This overlay (fig. 4-
overlay (fig. 4-90).106)  provides  the  operator  a  means  to

rep lay ,  de le te ,  and  fo rward  FRAGO
messages .  The  fo l l ow ing  op t i ons  a re 4-214. C2 MESSAGES THREAD.
provided on this display:

Select C2 MSGS from the START menu to display the(1) REPLY. − The REPLY option appears
C2 MESSAGES thread. The Command and Controlas either REPLY (RQSTD) or REPLY.
(C2) thread (fig. 4-107) provides the capability to select
message  t ype ,  compose  con ten t ,  and  t ransmi t(a) REPLY (RQSTD). Select WILCO or
messages. Select one of the following message types:CNTCO.  Select ion  of  the  WILCO

option displays the REPLY CONFIRM • OBSTATpop-up.  Select ion  of  the  CNTCO • OWN POS
opt ion  displays  the  CNTCO RSN • SPOT
pop-up. • SITREP

• FREETXT
• INFO RQST(b) REPLY  (No t  Reques ted ) .  I f  t he

REPLY (not  requested)  opt ion  is
1. OBSTAT. Select  OBSTAT (fig.  4-107) toselected, the FRAGO MSG ACTION

generate and send Observer Status report,COMMENTS/REPLY pop-up (fig. 4-
which indicates cloud height and visibility in106) is displayed.
the immediate area.(2) DELETE. − Select this option to delete

the message from the INBOX and IDM.
a. VISIBILITY. Select a visibility option. TheAccept CONFIRM DELETE to delete the

option selected is displayed on the OBSTATmessage and return the display to the
page.INBOX XX/YY page.

(3) FWD. − Select this option to display the
SEND overlay page. b. CLOUD HEIGHT. Select the cloud height.

The option selected is displayed on the(4) FWD W/COMMENTS. −  Select  th is
OBSTAT page.opt ion  to  display  the  FRAGO MSG

ACTION COMMENTS/REPLY pop-up
(fig. 4-106). c. SEND.  Se lec t  SEND  to  t r ansm i t  t he

m e s s a g e  ( r e f e r  t o  S E N D  T H R E A D
paragraph).n. FRAGO MSG ACTION COMMENTS/REPLY.

This  pop-up  ( f ig.  4-106)  provides  the
2. OWN POS. This option causes a positioncapab i l i t y  t o  send  commen ts  t o  t he

report to be generated and the display to beoriginator of the FRAGO message and to
automatically transitioned to the SEND pop-fo rward  the  message  w i th  o r  w i t hou t
up. (Refer to SEND THREAD paragraph.)comments to other addresses.

(1) Comments of up to 200 characters are
allowed. 3. SPOT. Select  SPOT to generate and send

(2) SEND forwards the the comments to the the  SPOT  Repor t ,  wh i ch  i nc ludes  the
originator using the SEND pop-up. following information:
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Figure 4-107. C2 Messages Thread (Sheet 1 of 4)
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Figure 4-107. C2 Messages Thread (Sheet 2 of 4)
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Figure 4-107. C2 Messages Thread (Sheet 3 of 4)
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Figure 4-107. C2 Messages Thread (Sheet 4 of 4)
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a. Line 2. Quantity observed, target type, and VHCLS=(1),  ARTY=(2),  ADA=(3),  AND
identification class. Selection of this option MORTAR=(4).  Selections from this page
transitions the display to the SPOT QTY transi t ion  the  display  to  the  ID  CLASS
pop-up. overlay.

i. ID CLASS. Indicate whether the target is ab. Line 3. Activity of the element and direction
friend (FRND), FOE, or unknown (UNK) (fig.it is moving, if applicable. Selection of this
4-107). Selection of one of these optionsoption transitions to the SPOT ACTIVITY
transitions back to the SPOT display.overlay.

j. SPOT ACTIVITY. Select from the availablec. Line  4.  This  l ine  contains  the  prepoint
options to describe the enemy’s activity (fig.ident i f ier  for  the  current  prepoint  and
4-107). Selection of a option from this pagerepresents  the  defaul t  target  locat ion.
transitions the display to the SPOT overlay.Selection of this option displays the SPOT

LOCATION  ove r l ay  and  p rov ides  the
k. SPOT LOCATION. Select the waypoint to becapability  to change the target location.

referenced in the SPOT report. When thisFol lowing  a  target  locate  funct ion,  the
overlay is activated, the default waypoint iscurrent prepoint is equal to the result of the
the current prepoint. If a different waypointtarget locate.
is desired, select this waypoint by using the
MMS FOV switch to increment/decrementd. Line 5. The time this observation was made.
the waypoint identifier. Selection of the WPTSelect  th is  opt ion  to  display  the  TIME
option transitions the display to the SPOTENTRY overlay.
overlay.

e. SEND. Select  this option to transmit  the
4. SITREP. Select SITREP (fig. 4-107) to acceptmessage.

or  change  selected  i tems.  The  fol lowing
options and information is provided on thisf. SEND  W/CFF .  Se lec t  t o  i n i t i a te  t he
display.transmission of the message. This option

also commands the CDS to data fill  the
a. Line 2. Select # OF ROCKETS to activatetarget type, quantity,  elevation,  latitude,

MFK entry and enter the number of rockets.l ong i t ude ,  and  o the r  i n fo rma t i on  tha t
Valid entry is 0 to 14.pertains to the Call For Fire Message into

either the ARTY #1 or ARTY #2 (in that
b. Line 3.  This line is hard text  and readsorder) database.

CMDR ASMT.

g. SPOT QTY. Select one of the seven fixed
c. Line 4.  Select  to display the Commanderoptions or manually enter the quantity (fig.

Assessment (CMDR ASMT) overlay.  The4-107).  Normal ly,  the  f ixed  entr ies  are
option selected on the SPOT CMDR ASMTdetermined by the data provided by the
overlay is displayed on this line.message defaults loaded from the DTS at

i n i t i a l i za t i on .  I f  t he  DTS  da ta  i s  no t
d. Line 5. This line is hard text and reads OPS.a v a i l a b l e ,  t h e  d e f a u l t s  a r e :  M A N

ENTRY=(1),  1=(0),  3=(1),  5=(2),  10=(3),
e. Line 6.  Select  this option to display the25=(4), 50=(5), and 100=(6). Selection of

Nature of  Operation (OPS) overlay.  Thethe MAN ENTRY option activates the MFK
option selected on the SPOT OPS overlay isdata entry allowing the CPG to enter up to
displayed on this line.three numbers.

f. SEND.  Se lec t  t h i s  op t i on  t o  i n i t i a teh. SPOT TYPE. The target TYPE that is to be
transmission of the message.sent with the SPOT report is provided using

this overlay (fig. 4-107). The default entries
list  on the overlay when no DTS input is g. SITREP CMDR ASMT. This page (fig.  4-
available is: FIXED WING=(4), HELO=(3), 107) provides four options that can be used
ASSY=(2 ) ,  PRSNL=(1 ) ,  ARMOR=(0 ) , to update the SITREP message. Selection
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of an option transitions the display back to text displayed on line 2 of the previous
FREE TXT message. Upon entry to thisthe SPOT overlay.
page, the MFK entry mode is activated.
Se lec t  SEND  to  go  to  t he  SENDh. SITREP OPS. The Nature of  Operations
overlay.page (fig.  4-107) provides seven options

that can be used to update the SITREP
b. FREE TXT  MAN ENTRY.  This  over laymessage. Selection of an option transitions

allows a free text  message of  up to 112the display back to the SITREP overlay. If
characters to be prepared and SENT. Uponthe DTS does not contain a valid options
entry to this overlay, the MFK entry mode isl is t ,  the  defaul t  entr ies  are:  BACK=(4),
activated. Selection of  the cursor allowsATTACK=(3), DEFEND=(2), SCREEN=(1),
entry of the keyboard data. Select SEND toN/G=(0),  MOVE to CONTACT=(1),  ZONE
go to the SEND overlay.RECON=(2 ) ,  AREA  RECON=(3 ) ,  and

ROUTE RECON=(4).
c. COMMO CHECK. Selection of this option

in i t i a tes  a  FREE  TXT  message  w i th5. FREE TXT. Select FREE TXT (fig. 4-107) to
COMMO CHECK.  There  is  no  over laydisplay the following five options: MOVE TO,
associated with this option. The message isHOLD AT,  RDZV AT,  MOVING TO,  and
automatically generated and the displayHOLDING AT. Also provided is a manual
transitions to the SEND overlay.FREE TXT entry overlay and an option to

in i t iate  communicat ion  check  (COMMO
6. INFO RQST. Select INFO RQST to requestCHECK).

SITREP and POSREP information.

a. FREE TXT (Specific). This overlay (fig. 4-
a. SITREP.  Select  SITREP to  generate  a107) provides a capability to send a free text

s i t u a t i o n  r e p o r t .  T h e  T A C I D s  a r emessage describing what needs to be done
automat ical ly  entered  and  the  displaywith respect to a given waypoint. This page
transitions to the SEND overlay.contains the following options and data.

(1) Line 2. − Contains text  that  indicates
b. POSREP. Select  POSREP to generate awhich option was selected from the

p o s i t i o n  r e p o r t .  T h e  T A C I D s  a r eFREE TXT overlay. For example, if the
automat ical ly  entered  and  the  displayMOVE TO option was selected, this line
transitions to the SEND overlay.would read MOVE TO.

(2) L ine  3 . −  I den t i f i es  t he  se lec ted
w a y p o i n t  i d e n t i f i e r  a n d  i t s  U T M 4-215. FIRE MISSIONS THREAD.
coordinates.

Select FIRE MSNS from the START menu to display(3) CHANGE WPT. − Select this option to
FIRE MSNS thread (fig.  4-108).  The fire missionsdisplay the NXT WPT overlay.
thread provides the operator with the capability  to(4) MAN ENTRY. − Select  this option to
select  the type of  fire mission, configure the firedisplay  the  MAN TXT  manual  entry
mission, and access the JVMF Mission Summarydisplay.
Pages.(5) SEND. − Select this option to initiate the

transmission of the message.
1. F IRE  MSNS.  Th i s  ove r l ay  ( f i g .  4 -108 )(6) NXT WPT. −  This  page  ( f ig.  4-107)

provides the capability to select and view theprovides the capability  to change the
active fire mission threads if the mission haswaypoint to which this message refers.
not  been  act ivated.  I f  an  act ivated  f i reWhen this overlay is displayed, the MFK
mission  is  selected,  the  HOG over lay  isentry mode is activated allowing the
blanked and the appropriate JVMF Missionoperator to enter the identifier  of  the
Summary Page is displayed on the CPGdesired waypoint. Selection of change
MFD. The FIRE MSNS overlay provides thewaypoint returns the displayed overlay
following functionality.to the previous displayed FREE TXT

overlay.
(7) MAN TXT. − Enter a free text message a. ARTY #1 or #2. Transitions the HOG display

that is associated with the commanded to either the ARTY MENU overlay if  the
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mission has not been activated or the JVMF Selection of one of these options sets the method of
f i re,  method  of  control ,  f i re  mission  pr ior i ty,  andMission Summary Page if the mission has
transitions the display to the ARTY #N overlay. N isbeen activated.
either 1 or 2 for  mission 1 or mission 2 and was
selected from the previous menu.

b. LAST.  Transi t ions  the  display  to  last
selected Fire Mission. Overlay displayed is a. ARTY #N. This overlay (fig. 4-108) provides
dependent  on  whether  the  mission  is the interface that allows the operator to
activated or not activated. select the type, quantity, location and type

of projectile for a given target. Also provided
are  the  capabi l i t ies  to  select  the  f i r ingc. AIR #1 or #2. Transitions the HOG display
urgency and when the shot is to be fired.to  ei ther  the  AIR  MENU over lay  i f  the

(1) Line 2. − Indicates the method of fire,mission has not been activated or the JVMF
method  of  control ,  and  f i re  missionSummary Page if  the mission has been
p r i o r i t y .  Se lec t i on  o f  t h i s  op t i onactivated.
transitions the display to the ARTY
CONTROL overlay.

2. ARTY MENU. The ARTY MENU (fig. 4-108) (2) Line 3. − Contains the observed target
overlay provides access to select and define azimuth,  observed target range, and
the artillery mission. This overlay provides six waypoint  target number.  Selection of
methods of fire from which to choose. this option transitions the display to the

ARTY TGT LOC overlay.
(3) Line 4. − Displays the target quantityCOPPERHEAD MISSION

and  gener ic  type.  Select ion  of  th is
IMMEDIATE SUPPRESSION (IMED SUPR) overlay transitions the display to the
FIRE FOR EFFECT/WHEN READY (FFE/WR) ARTY TGT QTY overlay.
MISSION

FIRE FOR EFFECT/AT MY COMMAND (FFE/
AMC) MISSION

ADJUST FIRE/WHEN READY (AF/WR) MISSION

ADJUST FIRE/AT  MY COMMAND (AF/AMC)
MISSION
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Figure 4-108. Fire Missions Thread (Sheet 1 of 6)
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Figure 4-108. Fire Missions Thread (Sheet 2 of 6)

4-230



TM 1-1520-248-10

Figure 4-108. Fire Missions Thread - ARTY (Sheet 3 of 6)
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Figure 4-108. Fire Missions Thread - ARTY (Sheet 4 of 6)
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Figure 4-108. Fire Missions Thread - Airborne (Sheet 5 of 6)
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Figure 4-108. Fire Missions Thread - Airborne (Sheet 6 of 6)
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(4) Line 5. − Identifies the FFE projectile or
text  AA#### (valid entry form is twothe FFE fuze. Selection of this option
letters followed by four numbers). Upontransitions the display to the ARTY
entry to this page the MFK entry modePROJECTILE overlay.
is activated and a cursor is displayed so(5) SEND. − Select  this option to initiate
that data can be entered. Completion oftransmission of the message. When the
a valid entry (pressing MFK ENTERSEND overlay is displayed from the

FIRE MSNS thread, the JVMF Mission key) accepts the data and changes the
Summary Page is displayed after  the HOG display to the previously displayed
CONFIRM SEND option is selected. ARTY #N overlay.

(6) SEND W/SPOT. − Select this option to (7) Manual  Gr id  Entry. −  This  over lay
initiate the transmission of the message. provides the capability  to change the
This option also generates a SPOT target by manually entering a target
message that is sent to the currently grid. A valid entry consists of the text
selected recipients. When the SEND W/ AA-EEEE-NNNN (A = letter in range C
SPOT overlay is selected from the FIRE to  X  (except  I  and  O),  E  and  N  =
MISSIONS thread, the JVMF Mission numbers in range 0000-9999).  Upon
Summary Page is displayed after  the entry to this page the MFK entry mode
CONFIRM SEND option is selected. is activated and a cursor is displayed so

that data can be entered. Completion of
b. ARTY CONTROL. This overlay (fig. 4-108) a valid entry (pressing the MFK ENTER

provides the means to change the method key) accepts the data and changes the
of fire, method of control, and fire mission HOG display to the previously displayed
pr ior i ty  for  the  current ly  selected  f i re ARTY #N overlay.
mission. Selection of  an option from this (8) Waypoint Entry. − This overlay provides
over lay  replaces  the  ARTY CONTROL the capability to change the target by
overlay with the previously displayed ARTY entering a waypoint  identifier.  Upon
#N overlay and changes line 2 to reflect the entry to this page the MFK entry mode
option selected on the ARTY CONTROL

is activated and a cursor is displayed so
pop-up.

that data can be entered. Completion of
a valid entry (pressing MFK ENTER

c. ARTY TGT LOC. This overlay (fig. 4-108) is key) accepts the data and changes the
used to change the target as well as select HOG display to the previously displayed
the  method  by  which  the  new target  is ARTY #N overlay.
identified. (9) Manual  Known  Point  Entry. −  This

(1) Line 1. − Select this option to display over lay  provides  the  capabi l i ty  to
the TGT Number Manual Target Entry

change the target by entering a known
pop-up.

point. A valid entry consists of a number
(2) Line 2. − This option transitions the

in the range 0-99. Upon entry to thisdisplay to the TGT LOC Manual Grid
page the MFK entry mode is activatedEntry overlay.
and a cursor is displayed so that data(3) Line  3. −  This  opt ion  provides  the
can be entered. Completion of a validcapability  to select  a target using its
en t r y  (p ress ing  MFK  ENTER  key )waypoint  identifier.  This capability  is
accepts the data and changes the HOGprovided by displaying the TGT LOC
display  to  the  previously  displayedWaypoint Entry overlay.
ARTY #N overlay.(4) Line 4. − This option transitions the

(10) Manual Known Point  W/Shift. − Thisdisplay to the TGT LOC Manual Known
over lay  provides  the  capabi l i ty  toPoint Entry pop-up display.
change the target by entering a known(5) Line 5. − This option transitions the
point with a shift entry. Upon entry todisplay to the TGT LOC Manual Known
th i s  page  the  MFK  en t r y  mode  i sPoint W/Shift Entry pop-up display.
activated and a cursor is displayed so(6) Manual Target Entry. − This overlay
that data can be entered. A valid entryprovides the capability  to change the
for the known point is a number in thetarget by manually entering a target

number.  A valid entry consists of  the range 0-99.
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(a) Completion of  a valid known point capabi l i ty  to  ei ther  choose  one  of  four
entry (pressing MFK ENTER key) Remote HELLFIRE (RHF) missions or to
accepts  the  data  and  moves  the select Target Handoff mode. Selection of any
cursor to the right  of  the text  U/D of the options transitions the display to the
allowing the operator to enter a valid AIR #N overlay (N = 1 or 2 for mission 1 or
vertical shift (a number in the range mission 2 and was selected from the previous
±9999); menu).

(b) The cursor then advances to the next
a. AIR #N. This overlay (fig. 4-108) providesline and is positioned to the right of

the interface that allows the operator tothe text L/R, allowing the operator to
select type, quantity, location, and activityenter a valid lateral shift (a number in
for a given target.the range ±4095);

(1) Line 2. − Indicates the RHF Mission
I n d i c a t o r  ( R H F )  a n d  L o c k  M o d e(c) The cursor then advances to the next
Designator or Target Handoff.  Selectline and is positioned to the right of
this option to transition the display tothe text A/D, allowing the operator to
the AIR CONTROL overlay.enter a valid range shift (a number in

(2) Line 3. − Contains the prepoint bearing,the range ±4095).
prepoint range, and last target identifier.
Select  th is  opt ion  to  t ransi t ion  the

(d) After the required data is entered the
display to the AIR TGT LOC overlay.

CPG must  press  the  Point  Track
(3) Line 4. − Displays the target quantity

switch to accept the data and change
and generic type. Select this option to

t h e  H O G  d i s p l a y  b a c k  t o  t h e
transition the display to the AIR TGTprev ious l y  d i sp layed  ARTY  #N
LOC overlay.overlay.

(4) Line 5. − Indicates target activity and
course. Select this option to transition

d. ARTY TGT QTY.  Enter  target  quant i ty the display to the AIR TGT ACTIVITY
manually or select  one of  the available overlay.
options (fig. 4-108). (5) Line 6. − Select this option to transition

the display to the MODE overlay. This is
e. ARTY TGT TYPE. Select a target type from not a valid option for the Target Handoff

the available options to transition the display mode.
back to the ARTY #N overlay. The options (6) SEND. − Initiates the transmission of
displayed  on  this  over lay  are  normal ly the message. When the SEND overlay
obtained from the DTS cartridge. If  DTS is displayed from the FIRE MISSIONS
data is not valid, the following defaults are thread, the JVMF Mission Summary
u s e d :  F I X E D  W I N G = ( 4 ) ,  H E L O = ( 3 ) , Page is displayed after the CONFIRM
ASSY=(2 ) ,  PRSNL=(1 ) ,  ARMOR=(0 ) , SEND option is selected.
VHCLS=(1),  ARTY=(2),  ADA=(3),  and
MORTAR=(4).

b. AIR CONTROL. This overlay (fig.  4-108)
provides the means to select the HF Missionf. ARTY PROJECTILE.  Select the projectile

type from this overlay (fig. 4-108). Selection Lock Designator. Select an RHF option from
of an option transitions the display back to th i s  ove r l ay  t o  se t  t he  M iss ion  Lock
the ARTY #N overlay. If the COPPERHEAD Designator  to  the  selected  mode  and
opt ion  is  selected,  ARTY CONTROL is replace the ARTY CONTROL overlay with
automatically set to FFE/AMC/NORMAL. the previously displayed ARTY #N overlay.

Select  TGT HANDOFF option to set  the
Mission  Lock  Designators  to  nul l  and3. AIR  MENU.  The  AIR  MENU (f ig.  4-108)

overlay provides access to select and define replace the AIR CONTROL overlay with the
the air  mission. This overlay provides the previously displayed AIR #N overlay.
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Figure 4-109. Communications Functions Thread

c. AIR TGT LOC. Enter a waypoint identifier as R A P I D .  S e l e c t i o n  o f  S I N G L E  m o d e
a target location (fig. 4-108). Completion of t ransi t ions  the  display  to  the  AIR  #N
a valid entry (pressing MFK ENTER key) over lay.  Select ion  of  the  RAPID  mode
accepts the data and changes the HOG transitions the display to the MSL QTY
display to the previously displayed AIR #N (missile quantity) overlay.
overlay. The default target location is the
last stored target.

h. MSL  QTY.  Select  the  desired  missi le
quantity for  the air  mission (fig.  4-108).

d. AIR TGT QTY. Enter the target quantity Select a fixed option or manually enter a
manually or select  one of  the available

number  in  the  range  1-60.  The  display
options (fig. 4-108). The display transitions

transitions to the AIR #N overlay.
to the TARGET TYPE overlay.

e. AIR TGT TYPE. Select a target type (fig. 4- 4 - 2 1 6 . C O M M U N I C A T I O N S  F U N C T I O N S
108).  The display returns to the AIR #N

THREAD.overlay.

Select COMM FUNCS from the START menu to display
f. AIR TGT ACTIVITY. This overlay (fig.  4-

t h e  C o m m u n i c a t i o n s  F u n c t i o n s  t h r e a d .  T h e108) provides the operator with a capability
Communications Functions thread allows the operatorto describe the target’s activity. The display
to observe the net status of the FM-1 and FM-2 radiosprovides eight moving (MVG) options with a
as well as determine the status of the Gateway. Thisdirection element and one stationary option.
thread also provides a means to join the nets monitoredSelect option to transition the display back
by FM-1 and FM-2 radios.to AIR #N overlay.

1. COMM FUNCS. This overlay (fig.  4-109)g. AIR EMPLOYMENT DESIGNATOR. This
provides  the  fol lowing  informat ion  andoverlay (fig. 4-108) provides the capability to
capabilities:set  the disbursement mode: SINGLE or

4-237



TM 1-1520-248-10

a. GATEWAY. Displays the status FOUND or If both radios have not been joined to their nets and
NOTFOUND. A Gateway is associated with either the YES or the NO option has been selected, the
the Tactical Internet only. NET JOIN overlay changes to reflect  that  the FM-2

radio is not joined to its net by changing FM1 to FM2.
Selection of either the YES or the NO option a secondb. FM-1. Displays the net status of the FM-1
time transitions the HOG display to the START overlay.radio.  Status  consists  of  TI  (Tact ical

Internet),  FS (Fire Support  Net),  or  TAC If only the FM-2 radio has not been joined to its net
(TACFIRE) plus the radio’s net join status when the NET JOIN overlay is activated, the text
(GO or NOGO). indicates that the FM-2 radio is not joined to its net.

c. FM-2.  This  opt ion  provides  the  same
capability  for  FM-2 as described in the 4-217. SA FUNCTIONS/DATA THREAD.
previous paragraph for FM-1.

Select  SA FUNCS/DATA from the START menu to
display the Situational Awareness (SA) Functions/Datad. JOIN FM-1. If the FM-1 radio has not been
thread. This thread provides the ability  to reviewjoined to the net, the text (RQD) is displayed
friendlies information in the database and to configureto the right of the text JOIN FM-1; otherwise
the Filters and Advisory capabilities. The SA overlay isit is blanked. Selecting this option initiates
accessed through the START overlay (fig. 4-110).the JOIN command. There is no separate

overlay display associated with this option.
1. TACID (DATABASE). This overlay (fig. 4-110)

provides the capability  to view friendliese. JOIN FM-2. This option provides the same
information that is active within the database.capab i l i t y  f o r  t he  FM-2  rad io  as  was
The information displayed on the DATABASEdescribed in the previous paragraph for FM-
overlay is displayed on the RMS Page and1.
t h e  a c t i v e  i c o n  a s s o c i a t e d  w i t h  t h e
information flashes. As this overlay is one of

f. RF INHIBIT. Selection of this option toggles the few overlays without a BACK option, the
the status of  the RF INHIBIT command operator must press a mode select button or
between ON and OFF, providing the crew the INIT switch to display another page. The
w i th  t he  capab i l i t y  t o  i nh ib i t  any  RF fo l l ow ing  i n fo rma t i on  and  op t i ons  a re
transmissions during a refueling or covert provided on this overlay.
operation.  There is no separate overlay
display associated with this option.

a. Title Block. Contains the TACID associated
with the information displayed.

2. NET JOIN. The NET JOIN overlay (fig. 4-109)
is displayed whenever the HOG system is

b. Line  1.  Contains  the  Zulu  t ime  of  theactive,  i.e.,  the Freeze Frame switch has
message.been toggled to the on position and at least

one of the FM radios has not been joined to
c. Line 2. Contains UTM coordinates.the net. If either or both of the nets monitored

by the FM-1 and FM-2 radios has not been
d. Line 3.  Contains course and unit  speedjoined at the completion of the initialization

(KPH).process,  then  this  over lay  is  displayed
instead of the START overlay. This display

e. Line 4, 5, and 6. Identify the type of weaponprovides the operator with two options for
and  the  quant i ty  of  each.  The  type  ofjoining the net − YES or NO.
weapon  i s  one  o f  t he  f o l l ow ing :  HF

If either the FM-1 or both the FM-1 and FM-2 radios (HELLFIRE), ATAS, 50CAL, ROCKETS, and
has not been joined to its net, the display indicates on other. The quantity is a number.
lines two and three that the FM-1 radio has not been
joined to the net with the text FM1 CHANGE on line two

f. Line 7. Displays any comments provided by
and DETECTED − JOIN? on line three.

the message originator.
If only the FM-1 radio has not been joined to its net and
either the YES or the NO option has been selected, the g. NEXT. displays the information for the next
HOG display transitions to the START overlay. TACID in the database.
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Figure 4-110. SA Functions/Data Thread
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Figure 4-111. OTHER FUNCTIONS Thread

h. PREV. Displays the information for the whenever his position changes by X number
previous TACID that was displayed. of meters. A valid entry is a number in the

range 1-999 meters.
2. SA FILTERS. This overlay (fig. 4-110) allows

the operator to configure the auto reporting c. STALE (Line 5), OLD (Line 6), and PURGE
and the filters that are to be used when new (Line 7). These options allow the operator to
SA  reports  are  received.  The  fol lowing conf igure  how the  SA  data  received  is
options are provided with this overlay. tagged and stored. On Line 5, the operator

sets in minutes how long the data is stored
a. A U T O  R E P .  S e l e c t  r e c i p i e n t  o f  t h e before it is tagged STALE. On Line 6, the

automatically generated SA position report operator sets in minutes how long the data
from the following options: is stored before it is tagged OLD. On Line 7,

(1) AUTO − generates an SA report based the operator sets in minutes how long the
on the constraints provided on lines data is stored before it is PURGED. A valid
three and four. entry is a number in the range 1-99.

(2) MANUAL − requires the operator to
initiate the report  using C2 Position
Report. 4-218. OTHER FUNCTIONS.

Select  OTHER FUNCS from the  START menu  tob. TIME (Line 3) and MOTION (Line 4). These
display the OTHER FUNCTIONS thread (fig. 4-111).options allow the operator to set how often
This menu overlay provides the capability to load athe  SA  repo r t  i s  t o  be  au toma t i ca l l y
specific TACFIRE Mission or to edit the various JVMFgenerated, between 1 and 999 seconds. On
Default Message overlays.line 3, the operator sets, in seconds, how

often the update report is to be transmitted.
a. TACFIRE. Select  the TACFIRE option toA valid entry is a number in the range 1-999

display the TACFIRE loads page to load oneseconds. Using line 4, the operator can set
of the three TACFIRE Missions stored ona constraint  that  requires an SA report
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the DTS cartridge. After the mission load is MESSAGES SITREP OPS over lay  sub-
completed, the display returns to the START menus. Selection of the RECIPIENTS options
overlay. displays the NET SELECT overlay.

b. JVMF.  Se lec t i on  o f  t he  JVMF  op t i on 6. FREETXT. Select this option to display the
displays the JVMF overlay (fig. 4-111). This FREE DFLT overlay. The FREE DFLT overlay
overlay allows the operator to display the only  al lows  the  operator  to  change  the
MSG DFLTS overlay. RECIP IENT  de fau l t s .  Se lec t i on  o f  t he

RECIPIENTS opt ions  displays  the  NET
SELECT overlay.

4-220. MESSAGE DEFAULTS THREAD.

7. INFO RQST. Select this option to change theThis overlay provides access to the seven message
RECIPIENTS defaul ts.  Select ion  of  thedefault pages. This overlay is displayed when the MSG

DFLTS option on the JVMF overlay is selected (fig. 4- RECIPIENTS opt ions  displays  the  NET
112). SELECT overlay.

1. OBSTAT. Select OBSTAT to set the defaults 8. RECIPIENTS. Selection of the RECIPIENTS
that appear on the OBSTAT overlay.  The option from any of the MSG DFLTS overlays,
Cloud Height and Visibility sub-menus for the displays the NET SELECT overlay and allows
M S G  D F L T S  a r e  i d e n t i c a l  t o  t h e  C 2 the operator to select the message recipients
MESSAGES OBSTAT sub-menus. Selection for either the TI or FS net.
of the RECIPIENTS option displays the NET
SELECT overlay.

a. NET SELECT. Selection of either the TI or
FS option transitions the display to the NET

2. AIR MSNS. Select AIR MSNS to display the SELECT RECIPIENTS overlay. The number
AIR DFLT overlay. This overlay allows the of recipients selected is displayed to the
operator to set the defaults that appear on

right of the text TI and FS. Each message
the AIR MENU overlay. The sub-menus for

type has its own recipient list. For example,the  AIR  MSNS are  ident ical  to  the  Fire
the SPOT message could have a default ofSupport AIR MENU sub-menus. Selection of
five recipients selected for any messagethe RECIPIENTS options displays the NET
transmit ted  on  the  TI  and,  the  SITREPSELECT overlay.
message  cou ld  have  a  de fau l t  o f  11
recipients. The default selections for either

3. ARTY MSNS. Select ARTY MSNS to set the
l ist  can  contain  the  same or  di f ferent

defaults that  appear on the ARTY MENU
selections.  Selection of  the option BACKoverlays. The sub-menus for the ARTY MSN
transitions the display back to the MODare identical to the Fire Support ARTY MENU
HEADER overlay if this page was accessedsub-menus. Selection of  the RECIPIENTS
from the  SEND menu,  and  back  to  theoptions displays the NET SELECT overlay.
active defaults RECIPIENTS if selected from
a MSG DFLTS menu.

4. SPOT. Select SPOT to set the defaults that
appear on the SPOT DFLT overlays.  The

b. RECIPIENTS. This overlay displays the TIsub-menus for the SPOT DFLT overlays are
TACID list if the TI option is selected fromidentical to the C2 MESSAGES SPOT sub-
the  NET SELECT over lay,  and  the  FSmenus. Selection of the RECIPIENTS options
TACID list is displayed if the FS option isdisplays the NET SELECT overlay.
selected. A total  of  16 recipients can be
selected for either of the two options (TI and5. SITREP. Select  SITREP to manually enter
FS). An asterisk is displayed to the left ofthe NUMBER OF ROCKETS default (0-14).
each TACID that is selected as an activeSelect  the OPS option to display the OPS
recipient. Selecting a TACID a second timeover lay.  The  sub-menus  for  the  SITREP
removes the recipient from the active list.DFLT OPS overlay are identical  to the C2
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Figure 4-112. MESSAGE DEFAULTS  Thread (Sheet 1 of 2)
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Figure 4-112. MESSAGE DEFAULTS  Thread (Sheet 2 of 2)
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characters; otherwise the selection results in4-221. SEND THREAD.
no action.

The SEND (fig. 4-113) overlay is selected from many of
the other overlays and provides the operator with the c. CLASSIFICATION. This overlay is used to
capability to modify the message header prior to the set the message classification: Unclassified
message being sent. The SEND overlay provides the (U),  Confidential  (C),  or  Secret  (S).  The
following displays and options. selected option is displayed in the header.

1. Line 1. Message type. d. ACKNOWLEDGE. This overlay allows the
o p e r a t o r  t o  s e l e c t  t h e  t y p e  o f

2. Lines 2 and 3. Recipient TACIDs. acknowledgment required for the message:
MACHINE Acknowledge (M),  OPERATOR

3. Line  4.  MORE (XX)  when  more  TACIDs Acknowledge (O),  or  OPERATOR REPLY
remain to be displayed (XX = number not (R). The selected option is displayed in the
shown). header.

4. CONFIRM SEND. Initiates the command to
4-222. MISSION SUMMARY PAGES.SEND the message and transitions the HOG

display to the START Page. If the CONFIRM
The  Mission  Summary  pages  provide  access  toSEND option was selected from one of the
controls and displays for both artillery (ARTY) and airFS overlays, the HOG display transitions to
missions. These pages are automatically displayedthe  respec t i ve  ARTY  o r  A IR  M iss ion
after sending a Call For Fire (CFF) message or can beSummary Page.
displayed using HOG functionality. The JVMF provides
up to four different mission pages: ARTY #1, ARTY #2,

5. MOD HEADER. Displays the MOD HEADER AIR #1, and AIR #2.
overlay. This display provides the capability
t o  mod i f y  t he  rec ip ien ts  l i s t ,  message

1. ARTY Mission Summary Pagesprecedence, message classification,  and
message acknowledge. The message header

a. Artillery Mission Summary Page Withoutcontains three boxes located to the right of
Control. The typical Artillery Mission Pagethe  t i t le  block  at  the  top  of  most  HOG
without the control  function is shown indisplays.  These boxes are only displayed
Figure 4-114.after the SEND command is initiated and on

(1) L-1. − Selects which Mission Summarymessages  that  have  been  received.  The
page is displayed. Pressing L-1 togglesleftmost box is the message’s precedence,
the display from ARTY #1 to ARTY #2the center box is the message’s classification,
to AIR #1 to AIR #2 and back to ARTYand  the  r ightmost  box  is  the  message’s
#1. If any of the pages are not active,acknowledge type.
the text INACTIVE is displayed to the
right of the mission page number. Thea. RECIPIENTS. Select this option to display
legend at L-1 consists of the followingthe NET SELECT overlay. Refer to Message
text: ARTY #x SSSSSSS AAA whereDefaults Thread paragraph for a description

of NET SELECT.
 x = Mission number: 1 or 2.
 SSSSSSS =  Mission  status:  CFF  SENT,b. PRECEDENCE. The precedence overlay

CKFIRE, EOM SENT, SHIFT SENT, RFFEa l l o w s  t h e  o p e r a t o r  t o  c h a n g e  t h e
SENT, RNDS CMP, SHOT, READY, MSNmessage’s  precedence:  Immediate  ( I ) ,
CMPLT, SPLASH, ACCEPTED, FIRE SENT,Routine (R), Flash (F), or Priority (P). The
or INACTIVE.selected option is displayed in the header.

 AAA  =  ACK.  I nd i ca tes  t ha t  a  mach ine
acknowledgment to the message sent hasNOTE
been received and the mission status was
one of the following: CFF SENT, CHKFIRETo  enter  any  classi f icat ion  other  than
SENT, EOM SENT, SHIFT SENT, and RFFEUnclassi f ied,  the  operator  must  have
SENT. Otherwise, this text string is blanked.e n t e r e d  a  p a s s w o r d  w i t h  a p p e n d e d
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Figure 4-113. SEND Message Thread (Sheet 1 of 2)
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Figure 4-113. SEND Message Thread (Sheet 2 of 2)
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(5) CHECK FIRE (R-2) .  I f  the  current
mission is active, the legend consists of
the text CHECK FIRE. If the mission is
not active, the legend is blank. Pressing
R-2  changes  the  legend  to  CHECK
TGT. If  R-2 is not pressed a second
t ime  within  3  seconds,  the  legend
returns  to  CHECK FIRE.  I f  R-2  is
pressed within 3 seconds, a Checkfire
Message  i s  sen t  and  the  l egend
changes  to  CANCEL CHECK EOM.
Additionally, the message status at L-1
changes to CHKFIRE SENT. Pressing
R-2  when  the  l egend  i s  CANCEL
CHECK EOM returns  the  legend  to
CHECK FIRE,  in i t iates  a  CANCEL
CHKFIRE EOM (End  of  MISSION)
message, and changes the status at L-1
to EOM SENT. Pressing R-1 causes this
legend to be blanked.

(6) R - 3 .  W h e n  t h i s  p a g e  i s  i n i t i a l l y
displayed, the R-3 legend is blank and
has no function. When R-2 is pressed
and its legend is CHECK TGT, the R-3
legend consists of the text CHECK ALL.
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If  R-3 is pressed within 3 seconds of
Figure 4-114. ARTY MSN Without Control pressing R-2, a Checkall  Message is

(2) L-2. Contains four lines of text. sent and the R-3 legend changes to
CANCEL CHECK ADJUST. Additionally,

 Line 1 − is  displayed in the form ZZZ/LLL the status at L-1 changes to CHKFIRE
(ZZZ=method  of  f i re  and  LLL=method  of SENT and a Checkfire All command is
control). initiated. If R-3 is not pressed within 3

seconds of pressing R-2, the legend is L i n e  2 −  i s  d i s p l a y e d  i n  t h e  f o r m
blanked  and  no  act ion  is  in i t iated.XXX°YYYYAANNNN (XXX=target azimuth in
P ress ing  R-3  when  the  l egend  i sdegrees,  YYYY=target  range  in  meters,
CANCEL CHECK ADJUST blanks theAA=target number alpha, and NNNN=target
legend, changes the status at  L-1 tonumber numeric).
RNDS CMPLT, and sends a Cancel Line 3 − is displayed in the form PP/NN/VV
Checkfire Adjust message.(##T) (PP=FFE projectile,  NN=number of

(7) R-4. This key has no function or legend.v o l l e y s ,  V V = n u m b e r  o f  u n i t s ,  a n d
(8) SEND AGAIN  (R-5) .  Press  R-5  to(##T)=waypoint number).

retransmit  the last  mission message. Line 4 − is separated from line 3 by a blank
When  R-5  is  pressed  the  legend  isline and displays the time of flight in seconds
boxed for 5 seconds. This legend is onlyand  i s  shown  i n  t he  fo rm  TOF:XXXXS
present on those displays where the(XXXX=number (in range the of 0000-9999)
mission status indicates that a messageand S=seconds)
has been sent and has not received an(3) L-3, L-4, and L-5. These keys have no
acknowledgment.legend or function.

(4) CLR MSN (R-1).  Clears the current
b. Art i l lery  Mission  Summary  Page  Withmission (mission displayed). Pressing

Control. When the mission requires that aR-1 causes the legend to flash at a 2-
fire control action be initiated by the crew,Hz rate. Pressing the key again boxes
the  mission  summary  page  changes  tothe legend for approximately 3 seconds
provide this control capability. The type ofa n d  i n i t i a t e s  t h e  c l e a r  m i s s i o n
control is dependent on the mission statuscommand.  Pressing  R-1  when  the
at L-1. If the status is either READY, SHOT,legend is boxed results in no action.
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SPLASH, or RNDS CMPLT a box containing (CONTROL/RNDS CMP)). This display
provides the operators three options:the text CONTROL is displayed below the
EOM&S, RFFE, and SHIFT.TOF legend at L-2 (ARTY MSN with Control,

fig.  4-115).  When the mission summary
p a g e  i s  d i s p l a y e d  w i t h  t h e  l e g e n d (a) EOM&S. −  When  th i s  op t i on  i s
CONTROL,  pressing  the  Freeze  Frame selected, the mission summary page
switch causes the control  box to change changes to that shown in Figure 4-
(ARTY MSN (CONTROL/READY) and ARTY 1 1 5  ( A R T Y  M S N  w i t h  E O M & S
MSN (CONTROL RNDS CMP), fig. 4-115). If Selected).
the mission status is READY, the CONTROL
box  appears  as  shown  in  Figure  4-115 (b) The HOG overlay allows the operator
(ARTY MSN (CONTROL/READY)).  If  the to  send  a  EOM message  with  or
mission status is SHOT, SPLASH, or RNDS without an estimate of  the number
CMPLT, the CONTROL box is as shown in killed in action (KIA) or surveillance
Figure  4-115  (ARTY MSN (CONTROL/ report.
RNDS CMP)). Pressing the Freeze Frame
s w i t c h  a  s e c o n d  t i m e  c h a n g e s  t h e (c) Select KIA to enter a KIA estimate in
CONTROL box to only the single line of text the range 1-999. Pressing the MFK
CONTROL and displays the HOG START ENTER key causes the selection box
ove r l ay .  I f  t he  CONTROL  box  i s  no t to move to the SEND option.
displayed when the Freeze Frame switch is
p ressed ,  t he  HOG  START  ove r l ay  i s

(d) Select  N/G (Not Given),  NTRLZEDdisplayed. The other HOG switches function
(Neutralized), BURNING, DSTRYEDthe same whether the HOG overlays or
(Destroyed). The selection displaysJ V M F  M i s s i o n  S u m m a r y  P a g e s  a r e
to the right  of  the text  SRVL anddisplayed.
moves the box to the SEND option.(1) ARTY MSN (CONTROL/READY). When
Press the Point Track switch to sendthe fire support element has indicated
the message.with the appropriate message that they

are READY to commence firing and the
(e) S e l e c t  S E N D  t o  t r a n s m i t  t h eoperator has activated the CONTROL

message. The mission status at L-1box with the Freeze Frame switch, the
i n d i c a t e s  E O M  S E N T  a n d  t h eCPG  mus t  send  the  command  to
CONTROL box  and  HOG over laycommence firing.  To issue the FIRE
displays are blanked.command,  the  CPG uses  the  HOG

(3) RFFE.  Select  RFFE (Repeat Fire Forfunction and selects the FIRE option
Effect) to retransmit the message. The(ARTY MSN (CONTROL/READY), fig. 4-
mission status at  L-1 indicates RFFE115) when ready for the fire support
SENT and the CONTROL box and HOGelement to commence firing. When the
overlay displays are blanked.FIRE command is initiated, the mission

(4) SHIFT.  Select  SHIFT to change thestatus at  L-1 changes to FIRE SENT
CONTROL box to that shown in Figureand the appropriate FIRE message is
4 - 1 1 5  ( A R T Y  M S N  w i t h  S H I F Tsent.
Selected). This CONTROL box allows(2) A R T Y  M S N  ( C O N T R O L / S H O T ,
the operator to send a message withSPLASH, or RNDS CMPLT). The firing
data that allows the artillery unit  toelement will issue SHOT and SPLASH
make the required adjustments.  Themessages to status the execution of the
CONTROL box allows the operator tofire mission. After the firing element has
either lase where the rounds landedfired the required rounds, they must
(LASE RND option) or to designate thetransmit a RNDS CMPLT message. This
ta rge t ’ s  new  pos i t i on  (LASE  TGTis  indicated  by  the  mission  status
option).displaying RNDS CMPLT. When the

RNDS CMPLT message is received and
the  CPG  p resses  the  Po in t  T rack (a) If the LASE RND option is selected,
switch,  the display transitions to that the  CONTROL  box  changes  to
shown  in  Figure  4-115  (ARTY MSN indicate that the LASE RND option
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(1) Event 1. A Call For Fire message has
has  been  selected  (ARTY MSN - been transmitted.
SHIFT LASE RND Option, Figure 4- (2) E v e n t  2 .  A  m a c h i n e  g e n e r a t e d
115)  and  the  HOG capabi l i ty  is acknow ledgmen t  (ACK)  has  been
disabled providing MMS control. The received.
CPG now designates  where  the (3) E v e n t  3 .  T h e  m i s s i o n  h a s  b e e n
rounds impacted. The coordinates of accepted. The message also indicates
the designated area and the target

how the mission is to be accomplished,
number are displayed at  the lower

e.g., type and number weapon.
left  corner of  the MFD above the

(4) Event 4. The ARTY unit has indicated
MODE A  and  B  buttons  af ter  the

that they have configured their weaponlaser designation is completed.
and are waiting for the command to
commence  in i t iate  f i r ing.  (Note  the

(b) U p o n  c o m p l e t i o n  o f  t h e  l a s e r
CONTROL box.)

designat ion  task,  the  CPG must (5) Event 5. The operator has pressed the
press the Freeze Frame switch to

Freeze Frame switch to display the
activate the Control capability. When

Control options.
the Control  capability  is  activated,

(6) Event 6. The Fire Command has been
the  CONTROL  box  changes  to

sent.
provide additional  options (ARTY

(7) E v e n t  7 .  A  m a c h i n e  g e n e r a t e d
MSN - SHIFT LASE Pop-up, fig. 4-

acknow ledgmen t  (ACK)  has  been115 ) .  These  op t i ons  a l l ow  the
received.operator to send a message with the

(8) E v e n t  8 .  T h e  A R T Y  u n i t  h a slased coordinates,  go to the laser
commenced firing.des igna t i on  mode ,  o r  abo r t  t he

(9) Event 9.  The ARTY unit  has sent acurrent effort. If SEND is selected,
message indicating that  all  artillerythe mission status changes to SHIFT
rounds should now be hitting the target.SENT and the CONTROL box shown

(10) E v e n t  1 0 .  A  m e s s a g e  h a s  b e e ni n  F i g u r e  4 - 1 1 5  ( A R T Y  M S N
received that indicates all rounds have( C O N T R O L / R N D S  C M P ) )  i s
been fired.  (Note that CONTROL hasd i s p l a y e d .  I f  L A S E  A G A I N  i s
been turned over to the crew.)selected, the display returns to that

(11) Event 11. The operator has pressed theshown in Figure 4-115 (ARTY MSN
Freeze Frame switch to display thewith SHIFT Selected). If ABORT is
Control options.selected, display changes to reflect

(12) Event 12.  The operator has selectedCONTROL box shown in Figure 4-
115 (ARTY MSN (CONTROL/RNDS the EOM&S option.

(13) Event 13.  The operator has sent anCMP)).
EOM message.

(14) E v e n t  1 4 .  A  m a c h i n e  g e n e r a t e dc. Typical ARTY Mission Example. Figure 4-
acknow ledgmen t  (ACK)  has  been116 provides an example of a typical ARTY
received.Fire Mission. This example shows how a

(15) Event 15. The CDS has confirmed thatmission starts with a Call For Fire message,
the mission is complete. At this pointprogresses through the events that occur,
the operator clears the mission (R-1),and finishes with the mission complete
making the mission buffer available formessage. Each MFD display represents a

separate event. a new mission.
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Figure 4-115. Artillery Mission Summary Pages With Control (Sheet 1 of 2)
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Figure 4-115. Artillery Mission Summary Pages With Control (Sheet 2 of 2)
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Figure 4-116. Sample ARTY Fire Mission (Sheet 1 of 3)
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Select gives cursor

Figure 4-116. Sample ARTY Fire Mission (Sheet 2 of 3)
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Figure 4-116. Sample ARTY Fire Mission (Sheet 3 of 3)
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 AAA  =  ACK.  I nd i ca tes  t ha t  a  mach ine
acknowledgment to the message sent has
been received and the mission status was
one of the following: OBS role - MSN SENT,
ACCEPTED,  READY,  FIRE  SENT,  EOM
SENT,  and  ABORT SENT;  SHTR role  -
ACCEPT SENT,  READY SENT,  ABORT
SENT, REJECT SENT, and SHOT SENT.
Otherwise this text string is blanked.
(2) L-2. Contains four lines of text.

 Line 1 − is displayed in the form xxxx/yyyy
(xxxx=Mission Indicator and yyyy=Lock Mode
Designator).

 Line 2 − is displayed in the form ddd°rrrrM
(xxT )  (ddd= ta rge t  az imu th  i n  deg rees ,
rrrr=target  range  in  meters,  and  xx  (xx
t)=waypoint number).

 Line 3 − is displayed in the form zzzzz/n/ttS
CCCC (zzzz=HF Employment  Indicator,
n=number of munitions, tt=firing interval in
seconds, and CCCC=Laser Code).

 Line 4 − is separated from line 3 by a blank
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l ine and displays the time of  flight  (tt)  in
Figure 4-117. AIR MSN Without Control seconds and is shown in the form TOF:ttS

(tt=number (in the range 0000-9999) and
2. AIR Mission Summary Pages. The following S=seconds)

describes the CDS capability with respect to (3) L-3, L-4, and L-5. These keys have no
the JVMF AIR mission support. legend or function.

(4) CLR MSN (R-1).  This key clears the
a. A IR  M iss ion  Summary  Page  Wi thou t current mission (mission displayed).

Control. The AIR mission capability supports Pressing R-1 causes the legend to flash
two roles:  Observer (OBS) and Shooter at  a  2-Hz  rate.  Pressing  R-1  again
(SHTR). The AIR mission Summary Page boxes the legend for approximately 3
without the Control  function is shown in seconds and initiates the clear mission
Figure 4-117. command.  Pressing  R-1  when  the

(1) L-1 .  The  L -1  l egend  p rov ides  the legend is boxed results in no action.
capabi l i ty  to  select  which  Mission (5) R-2. This key has no legend or function.
Summary Page is displayed. Pressing (6) R-3.  Function is dependent on which
L-1 toggles the display from ARTY #1 to role is active.
ARTY #2 to AIR #1 to AIR #2 and back
to ARTY #1. If  a mission page is not

(a) If the OBS role is active, the legendactive, the text INACTIVE is displayed
consists of  the text  ABORT and isto the right of the mission page number.
always displayed, unless the missionThe legend (AIR mission) consists of
status at  L-1 is EOM SENT and athe  fol lowing  text :  AIR  #x  -  RRRR
machine acknowledgment has beenSSSSSSSSS AAA.
received. If this last condition is true,
the legend is blanked. x = Mission number: 1 or 2.

 RRRR = Role/Mission - OBS or SHTR.
(b) When the SHTR role is active,  the SSSSSSSSS = Mission status:  OBS role -

ABORT legend is only present if theMSN SENT,  ACCEPTED,  READY,  FIRE
mission  is  act ive,  and  af ter  theSENT, SHOT and EOM SENT, SHTR role -
mission has been accepted by theMSN RCVD, ACCEPT SENT, READY SENT,
SHTR.FIRE, SHOT SENT, and EOM.
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switch causes the CONTROL box to change
(AIR MSN With Control/Freeze Frame, fig.
4-119). The appearance of the CONTROL
box display is also dependent on mission
status (AIR MSN Control Box Displays, fig.
4-119). Pressing the Freeze Frame switch a
second time changes the CONTROL box to
only the single line of text CONTROL and
displays the HOG START overlay. Pressing
the Freeze Frame switch a third time blanks
the START overlay. If the CONTROL box is
not  displayed  when  the  Freeze  Frame
switch is pressed, the HOG START overlay
is  displayed.  The  other  HOG switches
func t i on  t he  same  whe the r  t he  HOG
overlays or JVMF Mission Summary Pages
are displayed.

(1) Observer Role.

(a) Pressing the Freeze Frame switch
when the single line CONTROL box
is displayed and the mission status is
READY initiates the following:
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 The FIRE control option is provided andFigure 4-118. AIR MSN With Control
 if  selected, the mission status changes to

FIRE SENT and(c) If the ABORT legend is present when
 the FIRE message is transmitted.R-3 is pressed, the ABORT message

is transmitted, ABORT is boxed for
(b) Pressing the Freeze Frame switchapproximately 3 seconds, and the

mission status changes to ABORT when the single line CONTROL box
SENT. When the mission status is is displayed and the mission status is
A B O R T  S E N T ,  R - 3  l e g e n d  i s SHOT and the machine generated
blanked. ACK has been received initiates the

(7) R-4. This key has no legend or function. following:
(8) SEND AGAIN (R-5). The legend at R-5

contains the text SEND AGAIN. When  The EOM control option is provided and
R-5  i s  p ressed ,  t he  l as t  m iss ion  if  selected, the mission status changes to
message  is  retransmit ted  and  the EOM SENT and
legend is boxed for 5 seconds. This  the EOM message is transmitted.
legend is only present on those displays (2) Shooter Role.
where the mission status indicates that
a  message  has  been  sent  and  no

(a) Pressing the Freeze Frame switchacknowledgment received.
when the single line CONTROL box
is displayed and the mission status isb. AIR MSN With Control. The CONTROL box
MSN RCVD initiates the following:(fig.  4-118) is displayed on the mission

summary page when the mission status is
 The  ACCEPT/REJECT control  opt ion  isREADY, SHOT, or TOF=0 and the role is

provided andOBS. If  the role is SHTR, the CONTROL
 if  selected, the mission status changes tobox is displayed if  the mission status is

either ACCEPT SENT or REJECT SENT,MSN RCVD, FIRE, or ACCEPT SENT and a
based on the selection andmachine ACK has been received. When the

 t he  ACCEPT  o r  REJECT  message  i sm iss ion  summary  page  con ta ins  t he
transmitted.CONTROL box, pressing the Freeze Frame
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AND ACK IS TRUE
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22

406075-1488-51
J2997

Figure 4-119. AIR MSN With Control/Freeze Frame

(b) Pressing the Freeze Frame switch a mission need, progresses through the
when the single line CONTROL box events that  occur,  and finishes with the
is displayed and the mission status is mission  complete  message.  Each  MFD
ACCEPT SENT and  the  machine displayed represents a separate event.
generated ACK has been received (1) Observer 1. A mission request (MSN
initiates the following: SENT) message has been transmitted.

(2) Observer 2. The Observer has received
 The READY control option is provided and a machine generated acknowledgment
 if  selected, the mission status changes to (ACK) from the shooter.

READY SENT and
(3) Shooter 1. The Shooter has received a

 the READY message is transmitted.
mission request (MSN RCVD) from the
Observer.

(c) Pressing the Freeze Frame switch (4) Shooter 2.  The Shooter has pressed
when the single line CONTROL box

the Freeze Frame switch to display theis displayed and the mission status is
full CONTROL box. The Shooter mustFIRE initiates the following:
now determine whether to accept or
reject the mission. The SHOT control option is provided and

(5) Shooter 3. The Shooter has accepted if  selected, the mission status changes to
the mission and has transmitted anSHOT SENT and
accept (ACCEPT SENT) message. the SHOT message is sent.

(6) Observer 3. The Observer has received
the  accep t  (ACCEPTED)  m iss ionc. Typical AIR Mission Example. Figure 4-120
message from the Shooter.provides an example of a typical AIR Fire

(7) Shooter 4. The Shooter has received aMission. This example shows the mission
machine generated acknowledgmentinterface  between  the  observer ’s  and

shooter’s role and starts with generation of (ACK) from the Observer.
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Figure 4-120. Sample AIR MSN (Sheet 2 of 6)

4-259



TM 1-1520-248-10

P
U

L
L

M
A

N
P

U
L
L

B
K

U
P

B R T

C O N T

H
S

D
C

O
M

M

3
0
0

3
3
0

0
3
0

0
6
0

E
N

 

V
S

D

W
S

A
F

>
H

=
1
2

=
0
3

 

C
L
R

M
S

N

A 4
6
0
0

A
R

M
 T

A
C

 2
X

P
N

T
 T

R
K

M
M

S

P
U

L
L

M
A

N
P

U
L
L

B
K

U
P

B R T

C O N T

H
S

D
C

O
M

M

3
0
0

3
3
0

0
3
0

0
6
0

E
N

 

V
S

D

W
S

A
F

>
H

=
1
2

=
0
3

 

C
L
R

M
S

N

A 4
6
0
0

A
R

M
 T

A
C

 2
X

P
N

T
 T

R
K

M
M

S

P
U

L
L

M
A

N
P

U
L

L
B

K
U

P
B R T

C O N T

H
S

D
C

O
M

M

3
0
0

3
3
0

0
3
0

0
6
0

E
N

 

V
S

D

W
S

A
F

>
H

=
1

2
=

0
3

 

C
L
R

M
S

N

A 4
6
0
0

A
R

M
 T

A
C

 2
X

P
N

T
 T

R
K

M
M

S

R
H

F
-L

O
B

L
2
1
5
° 

4
3
8
0
M

 3
0
T

R
A

P
ID

/2
/1

0
S

  
1
2
4
4

A
B

O
R

T

R
H

F
-L

O
B

L
2
1
5
° 

4
3
8
0
M

 3
0
T

R
A

P
ID

/2
/1

0
S

 1
2
4
4

R
H

F
-L

O
B

L
3
0
5
° 

4
5
0
0
M

 3
5
T

R
A

P
ID

/2
/1

0
S

 1
2
4
4

P
U

L
L

M
A

N
P

U
L

L
B

K
U

P
B R T

C O N T

H
S

D
C

O
M

M

3
0
0

3
3
0

0
3
0

0
6
0

E
N

 

V
S

D

W
S

A
F

>
H

=
1

2
=

0
3

 

C
L
R

M
S

N

A 4
6
0
0

A
R

M
 T

A
C

 2
X

P
N

T
 T

R
K

M
M

S

R
H

F
-L

O
B

L
3
0
5
° 

4
5
0
0
M

 3
5
T

R
A

P
ID

/2
/1

0
S

 1
2
4
4

<
 A

IR
&

1
-O

B
S

  
R

E
A

D
Y

T
O

F
: 
2
5
S

A
B

O
R

T

C
O

N
T

R
O

L
  
 

F
IR

E
  
  
  
  
  
  
  
  
0

<
 A

IR
#
1
-O

B
S

  
R

E
A

D
Y

T
O

F
: 
2
5
S

C
O

N
T

R
O

L

O
B

S
E

R
V

E
R

 5
O

B
S

E
R

V
E

R
 4

S
H

O
O

T
E

R
 7

T
O

F
: 
2
5
S

<
 A

IR
&

1
-S

H
T

R
  
R

E
A

D
Y

 S
E

N
T

  
A

C
K

A
B

O
R

T

S
H

O
O

T
E

R
 6

T
O

F
: 
2
5
S

A
B

O
R

T

S
E

N
D

A
G

A
IN

<
 A

IR
&

1
-S

H
T

R
  
R

E
A

D
Y

 S
E

N
T

406075-1488-39
J2997

Figure 4-120. Sample AIR MSN (Sheet 3 of 6)
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Figure 4-120. Sample AIR MSN (Sheet 4 of 6)
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Figure 4-120. Sample AIR MSN (Sheet 5 of 6)
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(8) Shooter 5.  The Shooter has pressed (16) Shooter 9.  The Shooter has pressed
the Freeze Frame switch to display thethe Freeze Frame switch to display the
full CONTROL box. The Observer mustfull CONTROL box. The Shooter must
direct when to commence firing.configure his weapons for firing and

(17) S h o o t e r  1 0 .  T h e  S h o o t e r  h a s
send the READY message when ready. transmit ted  a  SHOT (SHOT SENT)

(9) Shooter 6. The Shooter has transmitted message  to  indicate  he  is  ready  to
a ready (READY SENT) message to the commence firing.
Observer. (18) Observer 8. The Observer has received

(10) Observer 4. The Observer has received the SHOT message from the Shooter.
(19) Shooter 11. The Shooter has receivedthe ready (READY) mission message

a machine generated acknowledgmentfrom the Shooter.
(ACK) from the Observer. At this point(11) Shooter 7. The Shooter has received a
the Shooter actually fires the weapon.machine generated acknowledgment

(20) Observer 9. The Observer has pressed
(ACK) from the Observer.

the Freeze Frame switch to display the
(12) Observer 5. The Observer has pressed full CONTROL box.

the Freeze Frame switch to display the (21) Observer  10 .  The  Obse rve r  has
full CONTROL box. The Observer must transmitted an end of  mission (EOM
direct the Shooter when to commence SENT) message to the Shooter.

(22) Observer  11 .  The  Obse rve r  hasfire.
r e c e i v e d  a  m a c h i n e  g e n e r a t e d(13) O b s e r v e r  6 .  T h e  O b s e r v e r  h a s
acknow ledgmen t  (ACK)  f r om  thetransmitted a fire (FIRE SENT) message
Shooter.to the Shooter.

(23) Shooter 12. The Shooter has received(14) Observer 7. The Observer has received
an EOM message from the Observer.

a machine generated acknowledgment
(ACK) from the Shooter.

(15) Shooter 8. The Shooter has received a
FIRE message from the Observer.

4-264



TM 1-1520-248-10

4-223. GLOSSARY   TACFIRE.

The following is a list of TACFIRE mnemonics.

MNEMONIC INTERPRETATION

1 RND One Round

3 RND Three Rounds

ACK Acknowledge

ACTY ACTIVITY Operational check in progress

ADA Air Defense Artillery

A/D Add or Drop (in Meters)

ADJ FIRE Adjust Fire

AIRCRAFT Aircraft

ALT Altitude in Meters

AMC AF At My Command   Adjust Fire

AMC DEST At My Command   Destruction

AMC FFE At My Command   Fire For Effect

AMC REG At My Command   Registration

AMC RPT At My Command   Repeat

AMC/RFFE At My Command   Repeat Fire For Effect

AMMO Ammunition

AMPS Aviation Mission Planning Station

ANTITANK Antitank Munitions

APC Armored Personnel Carrier

APERS Antipersonnel

ARTY Artillery

ASSEMBLY Assembly   Staging or Collecting Areas

ASSIGN KNPT Assign Knownpoint

ASSY Assembly
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 (Cont)
MNEMONIC INTERPRETATION

ATGM Antitank Guided Missile

AT GUN Antitank Gun

ATI Artillery Intelligence

ATI GEO1 Artillery Target Intelligence
Geographic Coordinates Report Number 1

ATI GEO1 Artillery Target Intelligence
Geographic Coordinates Report Number 2

ATI GRID Artillery Target Intelligence Grid Coordinate Report

ATI POLAR Artillery Target Intelligence Polar Coordinate Report

ATTITUDE Attitude or Orientation of Target

AUF Adjusting Unit of Fire

AUTH 01 Authentication One

BC Broadcast

BLDG Building

BN Battalion

BOAT Boat

BPS Bits Per Second

BRG EQPT Bridge Equipment

BRIDGE Bridge

BUILDING Building

BURN Burning

CAL Caliber in Millimeters

CAS Casualty

CEOI Communications Electronics Operating Instructions

CEN Center   Command Post

CENTER Center   Center Platoon of a Firing Battery

CHECK FIRE Cease Firing (Emergency)

4-266



TM 1-1520-248-10

 (Cont)
MNEMONIC INTERPRETATION

CLASS I Class I   Rations (Food)

CLASS II Class II   Material (Supplies)

CLGP Cannon Launched Guided Projectile

CLR Clear

CMD Command

CMPLT Complete

CNO Cannot Observe

CNO/AF Cannot Observe/Adjust Fire

CNO/FFE Cannot Observe/Fire For Effect

CNO/RFFE Cannot Observe/Repeat Fire For Effect

COMPSD MSG Composed Message

CONCRETE Concrete

CONTROL Control

COVER Cover   Under Overhead Cover

CP Concrete Piercing

CPHD Copperhead Guided Munitions

CURR Current

D Data

DBL Double Block Mode

DC AF Danger Close   Adjust Fire

DC FFE Danger Close   Fire For Effect

DEFILE Defilade (in a Depression or Valley)

DELAY Delay   Fuze Setting

DEST Destruction or Destroyed

DEST AF Destruction Adjust Fire

DEST/DC Destruction/Danger Close
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 (Cont)
MNEMONIC INTERPRETATION

DEST/REG Destruction/Registration

DEST/TOT Destruction/Time On Target

DIR Direction (In Mils)

DIR ERR Direction Error (In Mils)

DIST Distance (In Meters)

DMD Digital Message Device

DN Down

DNA Do Not Adjust

DNC Do Not Combine

DNO Did Not Observe

DNO TGT Did Not Observe Target

DOP Degree of Protection (Personnel)

DRAW TGT Draw Target

DROP DROP (Decrease in Range in Meters)

DPLY DLY Display Delay

DSPO Disposition

DUGIN Dug In (In Foxholes)

EAST Easting Coordinates

ENTRY NO Entry Number

EOM End of Mission

EOM RAT End of Mission   Record As Target or Record As Target Knownpoint

EOM & SUR End of Mission & Surveillance

EQUIP Equipment

EST Eastern

EW Electronic Warfare

EXC Excellent (Information Reliability)
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 (Cont)
MNEMONIC INTERPRETATION

FAIR Target Identification Not Certain

FAT Free Air Temperature

FERRY Ferry

FFE Fire For Effect

FIRE Commence Firing (Cancels Check Fire)

FIRE FPF Fire   Final Protective Fire

FIRE TGT NO Fire On Target Number

FL TRACE Front Line Trace

FMTD Formatted

FO COMD Forward Observer Command

FOOT PON Foot Pontoon   Bridge

FORWARD Forward

FPF Final Protective Fire

FR GRID Fire Request Grid

FR LASER Fire Request   Laser

FR POLAR Fire Request   Polar

FR QUICK Fire Request   Quick

FR SHIFT Fire Request   Shift

FREETEXT Plain Text Message

FUZE Fuze

GAS NONP Gas   Nonpersistent

GAS PERS Gas   Persistent

GOOD Good (Identification of Target   Moderately Reliable)

GPS Global Positioning System

GRID Grid   UTM Coordinates

GUIDANCE Guidance
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 (Cont)
MNEMONIC INTERPRETATION

GUN Gun

HB Highburst

HB/MPI Highburst/Mean Point of Impact

HC SMX White Smoke

HE High Explosive

HEAVY Heavy Artillery (177MM to 250MM)

HE/DELAY High Explosive/Delay (Fuze)

HELICOPTER Helicopter

HE/Q High Explosive/Quick (Fuze)

HE/TIME High Explosive/Time Delay (Fuze)

HE/VT High Explosive/Variable Time (Fuze)

HE/WP High Explosive/White Phosphorus

HIGH/DC High Angle/Danger Close

HIGH/REG High Angle/Registration

HIGH/TOT High Angle/Time On Target

HILL Hill

HLDG Holding

HOG Hands-On General User Interface

HVY MGUN Heavy Machine Gun

HVY MSL Heavy Missile

HVY WHEEL Heavy Wheeled Vehicles

ICM Improved Conventional Munitions

IFA In Flight Alignment

IGN RD Ignore Round

ILLUM Illumination

INFANTRY Infantry
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 (Cont)
MNEMONIC INTERPRETATION

INTEGRATE Integrated into a single TIS image.

JUNCTION Junction

JVMF Joint Variable Message Format

KBD BELL Keyboard Bell   Volume 0 to 7

KNPT Knownpoint

LA Left Above

LAST PNT Last Point

LATITUDE Latitude in Degrees, Minutes and Seconds

LB Left Below

LDG STRP Landing Strip

LFT Left

LMC Activates Linear Motion Compensation

LONGITUDE Longitude in Degrees, Minutes and Seconds

LOST Lost (Failed to Observe Last Round)

LOST BT Lost Burst

LOST TGT Lost Target

LOUDSPKR Loudspeaker

LOW/DC Low Angle/Danger Close

LOW/REG Low Angle/Registration

LOW/TOT Low Angle/Time on Target

LT MGUN Light Machine Gun

LT MSL Light Missile

LT WHEEL Light Wheeled Vehicle (Jeeps)

M1 Mission 1

M2 Mission 2

MASNRY Masonry

4-271



TM 1-1520-248-10

 (Cont)
MNEMONIC INTERPRETATION

MDM MSL Medium Missile

ME Method of Engagement

MEDIUM Medium

MPI Mean Point of Impact

MSG TYPES Message Types

MSN Mission

MSN INFO Mission Information

MSN NO Mission Number

MTO Message to Observer

MVT Movement

NAK Not Acknowledged

NEG Negative

NEUT Neutralized

NEUTBURN Neutralized and Burning

N/G Not Given

NONE None   No Disposition Given

NO PREF No Preference

NORTH Northing Coordinates

NO UNITS Number of Units

NO VOL Number of Volleys

OBSD ERR Observed Error

OBSN Observation

OBSR LOC Observer Location

OBS VA Observe Vertical Angle

OK BT O.K. Burst

OK TGT O.K. Target
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 (Cont)
MNEMONIC INTERPRETATION

OP Observation Post

OPNL CHECK Operational Check

ORIG Origin

PAC Pitch Attitude Cue

PE Probable Error

PERS Personnel

PPLN Preplanned

PPSN Present Position

PRAND Standing On First Volley; Prone On Subsequent Volleys

PREAMBLE Message Lead In

PREC REG Precision Registration

PRONE Prone on First and Subsequent Volleys

PROTO Protocol

PROVER Prone on First Volley; Covered on Subsequent Volleys

PRUG Prone on First Volley; Dug (or Digging in on Subsequent Volleys)

PSN Position

PTL OIL Petroleum Oil

QUICK Fuze Setting   Quick

RA Right Above

RAD/LGTH Radius/Length (In Meters)

RAILROAD Railroad

RAT Record As Target

RB Right Below

RCLR Recoilless Rifle

RCRD REG PT Record As Registration Point

RCRD TI REG PT Record As Time Registration Point
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 (Cont)
MNEMONIC INTERPRETATION

RDR REG Radar Registration

RDZV Rendezvous

RECON Reconnaissance

REF DIR Reference Direction

REF VA Reference Vertical Angle

REG AF Registration Adjust Fire

REG NEXT LOT Register Next Lot (of Powder)

REGT Regiment

REL Reliability

RELBIL Reliability

RESECT Resection

RKT/MSL Rocket Missile

R/L Right or Left (In Meters)

RNDS Number of Rounds that Impacted

SA LASER Subsequent Adjustment With Laser

SEQ NO Sequence Number

SF ADJ Shell Fuze Adjustment

SF 1ST Shell Fuze for First Volley

SF SUBQ Shell/Fuze for Subsequent Volleys

SHELL/FZ Shell/Fuze

SHELREP Shell Report

SHFT Shift

SHOT Shot   Round Fired

SITE Site   Position or Location

SLT Searchlight

SLT DIST Slant Distance
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 (Cont)
MNEMONIC INTERPRETATION

SNG Single

SOI Security Operating Instructions

SPECIAL Special   Target Types

SPLASH Round Impact

SPT Spot

STA TGT Stationary Target

STD Standard

STEEL Steel   Construction Material, Type of Bridge

SUB Subscriber

SUBQ ADJ Subsequent Adjustment

T Test

T/D Type of Data

TACFIRE Tactical Fire

TFR TACFIRE

TGT Target

TGT NO Target Number

TIME Time (Hours and Minutes)

TIME FLT Time of Flight

TIME RPT Time Report

TNO Try Number

TOT Time on Target

TRILAT Trilateration

TROOPS Troops

TRP & ARM Troops and Armor

TRP MECH Troops Mechanized

TRP & VEH Troops and Vehicles
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 (Cont)
MNEMONIC INTERPRETATION

TYPE REG Type of Registration

U/D Up/Down (In Meters)

UNK Unknown

UP UP   Changes in Height of Bursts

USE GT Use Gun Target Line

VA Vertical Angle

VA ERR Vertical Angle Error (In Mils)

VCORR Vertical Correction

VEH Vehicle

VEH PON Vehicle Pontoon

VERY HVY Very Heavy

WKPTY Work Party

WOODEN Wooden Construction Material

WP/DELAY White Phosphorus With Delay Fuze

WPN Weapon(s)

WP/Q White Phosphorus with Quick Fuze

WP/TI White Phosphorus with Time Fuze

WR/AF When Ready/Adjust Fire

WR/FFE When Ready/Fire For Effect

WR/RFFE When Ready/Repeat For Fire Effect

XMIT BLK Transmit Block

XMIT RATE Transmit Rate

YES Affirmative
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SECTION VII. OH-58D ATHS CHECKLIST

NOTE4-223. ZEROIZE. (Clears all entered data from
ATHS.)

Set up each of the remaining Net pages as
needed by repeating steps a.  through g.1. ATHS switch   Press.
Pressing the paging key on Net page 8/8
causes a return to Start page 2/2.

2. START   Press.

6. SUBS   Press to select 3 Subscriber pages.
3. ZEROIZE   Press to access Zeroization

page. a. Select NET(s) to be used.

a. L-1   Press to activate keyboard. Enter subscriber ID onto each net to be
used (A-Z, 0-9).

b. Press “Z” on MFK to Zeroize, or...
b. Page forward to access SUBS pages 2/3 3/

3.c. To abort zeroizing   Press paging key.
(1) O n  p a g e  3 / 3 ,  e n t e r  a u t o m a t i c

authentication ID.
4-224. ATHS INITIALIZATION. (2) On page 3/3,  press paging key and

return to Start page 2/2.

1. ATHS switch   Press.
7. AUTH   Press to access Authentication

Control Entry page.2. START   Press.

a. Select SUB   If not visible, enter desired
3. Paging key (1/2)   Press to access Start

subscriber’s ID.
page 2/2.

b. Select  XMT LINE   Change if  automatic
4. TEST-GO...Press   (enter T through MFK for authentication line number is not as desired.

self test).

c. Select RCV LINE   Same as for XMT LINE.
5. NETS   Press to select 8 Net pages.

d. MODE  key   P ress  once  to  ac t i va te
a. TFR/AIR NET   Scroll  to select  TFR or authentication tables. Press again to scroll

AIR. between XMT, BOTH or RCV.

b. BLK   Select SGL or DBL. e. Select XMT TABLE. Starting on desired line,
enter transmit authentication code from SOI.
P a g e  f o r w a r d  a s  n e e d e d  t o  a c c e s sc. BAUD   Select rate.
Authentication Control Entry page.

d. RADIO   Select 1 through 4.
f. Select RCV TABLE. Follow same directions

as for XMT TABLE. Page again to return to
e. PRE   Press for Preamble page. Start page 2/2.

(1) O n  P r e a m b l e  p a g e   S e l e c t
PREAMBLE and enter time.

8. MSGS   Press to access Message Preset
(2) On Monitor page   Select MONITOR

Entry  pages  1-6.  Press  L-3  to  act ivate
and enter time, or select OFF.

keyboard. Enter free text message up to 36
characters in length.  Six preset messages

f. AUTH   Select MANUAL or NONE. may be set up. Formulate messages and
page through as needed. (MFD defaults to

g. Paging key   Press to go to next page. Start page 2/2 when exiting page 6/6).
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9. MVMT   Press to access 6 each Movement a. To enter or select a preplanned request:
Preset Entry pages. Press L-2 and/or L-3 on (1) Select  ATHS switch (accesses ATHS
each Preset page to enable keyboard. Enter Top Menu page).
up  to  15  characters  per  l ine.  Formulate (2) Select  ARTY REQ (selects  Art i l lery
messages and page through as needed. Mission pages).
(Operator defaults to Start  page 2/2 when (3) Select NEW   Next to present mission
exiting page 6/6). to be replaced.

(4) Select REQ PPLN   Choose preplan
10. Select ATHS switch   Then select Start page mode.

1/2. (5) Select  FPF or CPHD (Only one FPF
allowed).

a. CURR  NET   En te r  CURRENT  NET (6) ARTY Summary page appears... Press
number. SEND.

(7) Preplanned MTO from FDC accepts
b. ORIG   En te r  ORIGIN  (Or ig ina to r ’ s ) PPLN request.

identifier. (8) Select ATHS switch.
(9) Select ARTY REQ.

c. TEAM   Enter TEAM identifier. (10) Select PPLN LIST.
(11) Press NEW P1 or P2 to designate the

d. BDCST   Enter BROADCAST identifier. desired preplanned mission number.
(12) Press L-2 to insert PPLN request.

NOTE

b. To enter a second preplanned request 
If helicopter is equipped with EGI, time of repeat all of the previous steps listed in a.
day is automatically input by GPS. above.

e. TIME   Enter TIME using 24 hour format. 2. NEW   ARTY FIRE MSN RQST.

11. BULK   Press to access Bulk Data Summary a. Locate target using MMS for automatic entry
page. of coordinates.

On Bulk Data Summary page: b. Select ATHS switch.

a. Enter Destination ID by pressing L-1 and c. Select ARTY REQ.
specifying subscribers ID on MFK.

d. Se lec t  NEW  (Nex t  t o  m iss ion  to  be
b. Press L-2 to access Bulk Data Select page. replaced).

Making a selection causes a default back to
Bulk Data Summary page. e. Mission Type   Select NEW TGT, KNPT

TGT, QUICK, REQ PPLN, ILLUM, or CPHD.
c. SEND; then scroll to next page by pressing

L-3. Utilize the “SCROLL-SEND” procedure f. TARGET TYPE   Select one of 17 targets.
until all desired data has been sent.

g. Select TARGET STRENGTH.
d. CMPLT.  Send  CMPLT  message  when

finished with bulk data transmission. h. Select TARGET ACTIVITY.

4-225. ARTILLERY REQUEST.

1. PREPLANNED (FPF & CPHD Only)
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a. Locate target using MMS.
i. ...TARGET MOVING direction automatically

selected if TARGET ACTIVITY was selected b. Select ATHS switch.
as MOVING.

c. Select AIR REQ.
j. ...If MOVING, then enter speed in kph using (1) AIR  REQUEST List  page   Select

MFK. Mission 1 through 8 from AIR REQ List
(pages 1-3) by pressing NEW.

k. Review/Change Mission Summary page. (2) On MSN TYPE page   Select REMOTE
HLFR, AMC/TGT, AMC, ORD, WR/TGT,

l. SEND key   Press. or WR/ORD.
(3) Make appropriate selections as needed.

NOTE (4) Review/Change Mission Summary page.

A Copperhead is fired from an artillery 155 d. To execute an Immediate Fire Request,
MM gun. Press SEND while on the Summary page.

(Mission will also be stored at this time).
3. COPPERHEAD Fire  Mission  (Act ive  and

Preplanned). e. To enter other missions, proceed to step 1
above.

a. Locate target using MMS.

2. Recalling a stored AIR MISSION:
b. Select ATHS switch.

a. Select ATHS switch.
c. Select ARTY REQ.

b. Select AIR REQ.
d. Se lec t  NEW  (Nex t  t o  m iss ion  to  be

replaced). c. Select desired mission number (1-8) from
pages 1, 2, or 3.

e. Select CPHD.

d. Review/Change Mission Summary page.
f. Select STRENGTH (number of Copperheads

to be fired). e. SEND key   Press.

g. TARGET POSITION   Select  NEW or NOTE
KNPT.

HELLFIRE missiles are normally fired from
h. Review/Change Mission Summary page. aircraft.

i. SEND key   Press. 3. REMOTE HELLFIRE request.

4. Select ion  of  ILLUM and  QUICK Art i l lery a. Select ATHS switch.
Mission types follow the same procedures as
in step 3. above except a KNPT where, after b. Select AIR REQ.
spec i f y i ng  known  po in t  number ,  send
Summary page. c. Select NEW   On Air Mission Request List

page   Select 1 through 8.

4 - 2 2 6 . A I R  R E Q U E S T  ( 8  A E R I A L  F I R E
d. Select REMOTE HLFR.MISSION REQUESTS ARE AVAILABLE).
e. Select NUMBER OF ROUNDS   Enter N/G

1. Storing or executing a NEW Air Mission Fire or a number (0-9) from MFK.
Request.
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d. S e l e c t  D e s t i n a t i o n  ( P R E S E T ,  M Y
f. Review/Change Mission Summary page. POSITION, OTHER). (Selecting OTHER

allows the entry of free text messages).
g. SEND key   Press.

e. Review/Change Summary page.
h. COMPLETE   SEND EOM message upon

mission completion. f. SEND key   Press.

NOTE
4-230. REPORTS.

In a REMOTE HLFR mission, the Observer’s
1. To transmit own Situation/Status:M i s s i o n  S t a t u s  w i l l  c h a n g e  f r o m

REQUESTED to ACCEPTED to READY to
a. Select ATHS switch.FIRE to SHOT upon receipt of firing element

transmission.
b. Select REPORTS.

4-227. RECEIVED MESSAGES. c. Select SIT.

1. To Review a Received Message: d. Select activity to report.

a. Select ATHS switch. e. Review/Change Summary page.

b. Select RCVD MSG. f. SEND key   Press.

c. To review a selected message   press 2. To transmit SPOT Report:
appropriate key.

a. Locate Target using MMS.
d. I f  a p p r o p r i a t e   D E L E T E  r e v i e w e d

message to clear out Received Message b. Select ATHS switch.
Buffer to make room for other incoming
messages. c. Select REPORTS.

2. NEW messages must be reviewed before d. Select SPOT.
they can either be deleted or kept.

e. Select TARGET TYPE.
3. Received Messages are indicated by the

advisory...ATH MESSAGE RECEIVED. f. Select TARGET STRENGTH.

NOTE g. Select  TARGET ACTIVITY. (If  target is
moving, then select  MVG. If  target is not

Selecting OTHER allows the entry of free moving then default is directly to summary
text messages. page).

h. Review/Change Summary page.4-228. MOVEMENT.

To Transmit Movement Messages: i. SEND key   Press.

a. Select ATHS switch. 3. To transmit BDA Report:

b. Select MOVEMENT. a. Select ATHS switch.

c. Select Type of Movement. b. Select REPORTS.

c. Select BDA.
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d. Manually enter BDA data to Summary page. g. Select CONFIRMED/SUSPECTED.

e. Review/Change Summary page. h. Select RV Option.

f. SEND key   Press. i. Review/Change Summary page.

4. To transmit CAS REPORT: j. SEND key   Press.

a. Select ATHS switch. 7. To request a REPORT:

b. Select REPORTS. a. Select ATHS switch.

c. Select CAS. b. Select REPORTS.

d. Manually enter CAS data to Summary page. c. Select REQ.

e. Review/Change Summary page. d. Select REPORT TYPE (On report requests
Select page).

f. SEND key   Press.
e. Select DEST   (Enter Subscriber’s ID).

5. To transmit ATI REPORT:
f. Review/Change Summary page.

a. Select ATHS switch.
g. SEND key   Press.

b. Select REPORTS.

4-231. STATUS.c. Select ARTY.

1. To Review OWN STATUS:d. Select ATI.

a. Select ATHS switch.e. Select TARGET TYPE.

b. Select STATUS.f. Select TARGET STRENGTH.

c. Select OWN WPNS or OWN PPSN.g. Select REL Option.
(1) F o r  O W N  W P N S   E n t e r  L a s e r

Designator Code and Press R-1.h. Review/Change Summary page.
(2) For OWN STATUS   Select  ALT 

Enter Alt in Meters or N/G and Press R-i. SEND key   Press.
1.

6. To transmit PLAN (Arty Fire Plan):
d. Review OWN STATUS (selected through

Status Index page).a. Select ATHS switch.

2. To Review OTHER Subscribers Status:b. Select REPORTS.

a. Select ATHS switch.c. Select ARTY.

b. Select STATUS.d. Select TARGET TYPE.

c. Select SUB WPNS or SUB PSN. (Used fore. Select TARGET STRENGTH.
specific subscribers.)

f. Manual ly  enter  s ix  character  Fire  Plan
d. Review STATUS of selected subscribers.Name.
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SECTION VIII.  OH-58D IDM CHECKLIST

6. S U B S   P r e s s  t o  s e l e c t  S U B  N E T4-232. ZEROIZE. (Clears all entered data from
ASGNMTS 1/9 page.IDM.)

a. R-1 key   Scroll  to select  NET(s) to be1. IDM switch   Press.
used.

2. START   Press.
Enter up to 15 subscriber IDs onto each net

3. ZEROIZE   Press to access Zeroization to be used (A-Z, 0-9).
page.

NOTE
a. L-1   Press to activate keyboard.

IDs must contain two digits (00-0Z, 10-1Z,
b. Press “Z” on MFK to Zeroize, or... etc). ATHS and TACFIRE subscribers, due

to the limitations of  these systems, will
c. To abort zeroizing   Press paging key. always be in the range 00-0Z.

b. Page forward to access SUBS pages 2/9 9/4-233. IDM INITIALIZATION.
9.

(1) O n  p a g e  9 / 9 ,  e n t e r  a u t o m a t i c1. IDM switch   Press.
authentication ID.

(2) On page 9/9,  press paging key and2. START   Press.
return to Start page 2/3.

3. Paging key (1/3)   Press to access Start
page 2/3. 7. AUTH   Press to access Authentication

Control Entry page.
4. TEST-GO...Press   (enter T through MFK for

self test). a. Select SUB   If not visible, enter desired
subscriber’s ID.

5. NETS   Press to select 8 Net pages.
b. Select  XMT LINE   Change if  automatic

a. TFR/AIR NET   Scroll  to select  TFR or authentication line number is not as desired.
AIR.

c. Select RCV LINE   Same as for XMT LINE.
b. BLK   Select SGL or DBL.

d. M O D E  k e y   P r e s s  o n c e  t o  a c t i v e
c. BAUD   Select rate. authentication tables. Press again to scroll

between XMT, BOTH or RCV.
d. RADIO   Select 1 through 4.

e. Select XMT TABLE. Starting on desired line,e. PRE   Press for Preamble page.
enter transmit authentication code from SOI.(1) O n  P r e a m b l e  p a g e   S e l e c t
P a g e  f o r w a r d  a s  n e e d e d  t o  a c c e s sPREAMBLE and enter time.
Authentication Control Entry page.(2) On Monitor page   Select MONITOR

and enter time, or select OFF.
f. Select RCV TABLE. Follow same directions

as for XMT TABLE. Page again to return tof. AUTH   Select MANUAL or NONE.
Start page 2/3.

g. Paging key   Press to go to next page.
8. MSGS   Press to access Message Preset

Entry  pages  1-6.  Press  L-3  to  act ivateNOTE
keyboard. Enter free text message up to 36
characters in length.  Six preset messagesSet up each of the remaining Net pages as
may be set up. Formulate messages andneeded by repeating steps a.  through g.
page through as needed. (MFD defaults toPressing the paging key on Net page 8/8

causes a return to Start page 2/3. Start page 2/3 when exiting page 6/6.)
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9. MVMT   Press to access 6 each Movement 12. IDM switch   Press.
Preset Entry pages. Press L-2 and/or L-3 on
each Preset page to enable keyboard. Enter a. Start key   Press.
up  to  15  characters  per  l ine.  Formulate
messages and page through as needed. b. Paging key   Press to display Start page 3/
(Operator defaults to Start  page 2/3 when 3.
exiting page 6/6).

c. L-1 key   Press to scroll  through Rapid
10. Select IDM switch   Then select Start page

function selections. Select desired function.
1/3.

d. L-3 key   Press to toggle between AUTOa. CURR NETS   Press.
SHOT on and off.  AUTO SHOT does not
function in this installation.

b. RADIO 1 through RADIO 4 keys   Press
one of the keys and use the MFK to type in

e. L-4 key   Press to access Serializationthe desired net number for each radio.
Subscriber Assignment page.

(1) L-1 key   Press to toggle between
c. RTN   Press.

XMT and NONE.
(2) L-2  key   Press  to  enter  desired

d. ORIG   En te r  ORIGIN  (Or ig ina to r ’ s ) subscribers.
identifier. (3) L-4  key   Press  to  scrol l  through

subscribers to read initial serialization
e. TEAM   Enter TEAM identifier. count of messages.

(4) R-4 key   Press to edit/enter initial
f. BDCST   Enter BROADCAST identifier. serialization count of messages.

(5) R-1 key   Press to return to START
NOTE page 3/3.

Time of day is automatically input by GPS if
functioning. 4-234. ARTILLERY REQUEST.

g. TIME   Enter TIME using 24 hour format. 1. PREPLANNED (FPF & CPHD Only).

h. R-1 key   Press. a. To enter or select a preplanned request:
(1) Select IDM switch (accesses IDM Index

11. BULK   Press to access Bulk Data Summary page).
page. (2) Select  ARTY REQ (selects  Art i l lery

Mission pages).
(3) Select NEW   Next to present missionOn Bulk Data Summary page:

to be replaced.
(4) Select REQ PPLN   Choose preplana. Enter Destination ID by pressing L-1 and

mode.specifying subscribers ID on MFK.
(5) Select  FPF or CPHD (Only one FPF

allowed).b. Press L-2 to access Bulk Data Select page.
Making a selection causes a default back to

NOTEBulk Data Summary page.

c. SEND; then scroll to next page by pressing If KNPT TGT is selected, entry of two-digit
L-3. Utilize the “SCROLL-SEND” procedure KNPT number is required.
until all desired data has been sent.

(6) Select  NEW TGT or  KNPT TGT as
desired.d. COMPLETE/R-4  key   Press  to  send

COMPLETE message when finished with (7) ARTY Summary page appears... Press
bulk data transmission. SEND.
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(8) Preplanned MTO from FDC accepts
NOTEPPLN request.

(9) Select IDM switch.
A Copperhead is fired from an artillery 155(10) Select ARTY REQ.
MM gun.(11) Select PPLN LIST.

(12) Press NEW P1 or P2 to designate the
3. COPPERHEAD Fire  Mission  (Act ive  anddesired preplanned mission number.

Preplanned).(13) Press L-2 to insert PPLN request.

a. Locate target using MMS.b. To enter a second preplanned request 
repeat all of the previous steps listed in a.

b. Select IDM switch.above.

c. Select ARTY REQ.
2. NEW   ARTY FIRE MSN RQST.

d. Se lec t  NEW  (Nex t  t o  m iss ion  to  be
a. Locate target using MMS for automatic entry replaced).

of coordinates.

e. Select CPHD.
b. Select IDM switch.

NOTE
c. Select ARTY REQ.

If KNPT TGT is selected, entry of two-digit
KNPT number is required.d. Se lec t  NEW  (Nex t  t o  m iss ion  to  be

replaced).
f. Select NEW TGT or KNPT TGT as desired.

e. Mission Type   Select NEW TGT, KNPT
g. S e l e c t  S T R E N G T H  i f  n u m b e r  o fTGT, QUICK, REQ PPLN, or CPHD.

Copperheads to be fired is greater than one.

NOTE h. Review/Change Mission Summary page.

Fire control method will default to AMC FFE.
i. SEND key   Press.

f. Select fire control method. 4. To send a suppression mission (Quick).

Selection of the QUICK Artillery Mission type followsg. TARGET TYPE   Select one of 15 targets.
the same procedures as in step 3.  above except a
KNPT or  TGT number  must  be  speci f ied.  Af ter

NOTE specifying KNPT or TGT number, send Summary page.

Strength defaults to 1 ARMR.
4 - 2 3 5 . A I R  R E Q U E S T  ( 8  A E R I A L  F I R E

h. Select TARGET STRENGTH. MISSION REQUESTS ARE AVAILABLE).

1. Storing or executing a NEW Air Mission Firei. R-1 key   Press.
Request.

j. Se lec t  TGT  RAD/LGTH,  WIDTH,  and
a. Locate target using MMS.ATTITUDE.

b. Select IDM switch.
k. R-1 key   Press.

c. Select AIR REQ.
l. Review/Change Mission Summary page. (1) AIR  REQUEST List  page   Select

Mission 1 through 8 from AIR REQ List
m. SEND key   Press. (pages 1-3) by pressing NEW.
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(2) O n  M S N  T Y P E  p a g e   S e l e c t g. SEND key   Press.
HELLFIRE, OTHER ORDNANCE, or NO
PREF. h. COMPLETE   SEND EOM message upon

(3) Make appropriate selections as needed. mission completion.
(4) Review/Change Mission Summary page.

NOTE
d. To execute an Immediate Fire Request,

Press SEND while on the Summary page. In a HELLFIRE mission, the Observer’s
(Mission will also be stored at this time.) M i s s i o n  S t a t u s  w i l l  c h a n g e  f r o m

REQUESTED to ACCEPTED to READY to
FIRE to SHOT upon receipt of firing elemente. To enter other missions, proceed to step 1
transmission.above.

2. Recalling a stored AIR MISSION:
4-236. RECEIVED MESSAGES.

a. Select IDM switch.
1. To Review a Received Message:

b. Select AIR REQ.
a. Select IDM switch.

c. Select desired mission number (1-8) from
b. Select RCVD MSG.pages 1, 2, or 3.

c. To review a selected message   Pressd. Review/Change Mission Summary page.
appropriate key.

e. SEND key   Press.
d. I f  a p p r o p r i a t e   D E L E T E  r e v i e w e d

message to clear out Received MessageNOTE
Buffer to make room for other incoming
messages.HELLFIRE missiles are normally fired from

aircraft.
2. NEW messages must be reviewed before

they can either be deleted or kept.3. REMOTE HELLFIRE request.

3. Received Messages are indicated by thea. Select IDM switch.
advisory...IDM MESSAGE RECEIVED.

b. Select AIR REQ.
NOTE

c. Select NEW   On Air Mission Request List
Selecting OTHER allows the entry of freepage   Select 1 through 8.
text messages.

d. Select HELLFIRE.

4-237. MOVEMENT.
e. Make appropriate selections as needed.

To Transmit Movement Messages:
NOTE

a. Select IDM switch.

• Number of rounds will default to one and b. Select MOVEMENT.
be displayed next to laser code.

c. Select Type of Movement.• I f  more  than  one  missi le  per  code  is
needed, laser code must be input again
followed by number of missiles. d. S e l e c t  D e s t i n a t i o n  ( P R E S E T ,  M Y

POSITION, OTHER). (Selecting OTHER
allows the entry of free text messages).f. Review/Change Mission Summary page.

e. Review/Change Summary page.
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f. SEND key   Press. 4. To transmit CAS REPORT:

a. Select IDM switch.
4-238. REPORTS.

b. Select REPORTS.
1. To transmit own Situation/Status:

c. Select CAS.
a. Select IDM switch.

d. Manually enter CAS data to Summary page.
b. Select REPORTS.

e. Review/Change Summary page.
c. Select SIT/STATUS.

f. SEND key   Press.
d. Select activity to report.

5. To transmit ATI REPORT:
e. Review/Change Summary page.

a. Select IDM switch.
f. SEND key   Press.

b. Select REPORTS.
2. To transmit SPOT Report:

c. Select ATI.
a. Locate Target using MMS.

d. Select RELY Option.
b. Select IDM switch.

e. Select TARGET TYPE.
c. Select REPORTS.

f. Select TARGET STRENGTH.
d. Select SPOT.

g. Review/Change Summary page.
e. Select TARGET TYPE.

h. SEND key   Press.
f. Select TARGET STRENGTH.

6. To request a REPORT:
g. R-1  key   P ress  t o  se lec t  TARGET

ACTIVITY. a. Select IDM switch.

h. R-1 key   Press. b. Select REPORTS.

i. Review/Change Summary page. c. Select REQUEST.

j. SEND key   Press. d. Select REPORT TYPE (On report requests
Select page).

3. To transmit BDA Report:

e. Select DEST   (Enter Subscriber’s ID).
a. Select IDM switch.

f. Review/Change Summary page.
b. Select REPORTS.

g. SEND key   Press.
c. Select BDA.

d. Manually enter BDA data to Summary page. 4-239. STATUS.

e. Review/Change Summary page. 1. To review OWN STATUS:

f. SEND key   Press. a. Select IDM switch.
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b. Select STATUS. 2. To review OTHER Subscribers Status:

c. Select OWN WPNS or OWN PPSN. a. Select IDM switch.
(1) F o r  O W N  W P N S   E n t e r  L a s e r

Designator Code and Press R-1. b. Select STATUS.
(2) For OWN STATUS   Select  ALT 

Enter Alt in Meters or N/G and Press R- c. Select SUB WPNS or SUB PSN. (Used for
1. specific subscribers).

d. Review OWN STATUS (selected through d. Review STATUS of selected subscribers.
Status Index page).
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CHAPTER 5

OPERATING LIMITS AND RESTRICTIONS

SECTION I. GENERAL

5-1. PURPOSE. 5-3. EXCEEDING OPERATIONAL LIMITS.

Any t ime  an  ope ra t i ona l  l im i t  i s  exceeded ,  an
This  chapter  ident i f ies  or  refers  to  al l  important appropriate entry shall be made on DA Form 2408-13-1
operating limits and restrictions that shall be observed and 2408-13-1E. Entry shall state what limit or limits
during ground and flight operations. were exceeded and any additional data (i.e., range and

t ime  beyond  l imi ts)  that  would  aid  maintenance
personnel  in performing the required maintenance
action.

5-2. GENERAL.

5-4. MINIMUM CREW REQUIREMENTS.The operating limitations set forth in this chapter are
the direct results of design analysis, test, and operating The minimum crew required to fly the helicopter is one
experiences. Compliance with these limits will allow the pilot whose station is in the right seat. An additional
pilot to safely perform the assigned missions and derive qualified crewmember is required when aircraft mission
maximum utility from the helicopter. equipment is employed.

SECTION II. SYSTEM LIMITS

segment for  NP, TRQ, and TGT will  illuminate by5-5. INSTRUMENT MARKINGS (FIGURE 5-1).
107%, 100%, and 802 °C. As input signals decrease,

a. Instrument  Marking  Codes. White  wedge- light segments extinguish. The first red segment above
shaped symbols indicate the limit above or below which the green segments will illuminate at or just below the
continuous operation is likely to cause damage or respective maximum limit.  The correponding digital
shortened life. The YELLOW/WHITE markings indicate display and MFD should be checked to determine
the range when special attention should be given to the whether a limit has been exceeded.
operation covered by the display.

c. Numerical Limitations. For limitations where a
The  S  marking  by  the  TGT display  indicates  the number is duplicated in two successive ranges, the
maximum momentary (1 second) temperature during number that  is  duplicated is included in the lower
start. The T marking on the TGT display indicates the range.  To  enter  the  higher  range  the  displayed/
maximum momentary (1 second) transient temperature recorded value must exceed the duplicate number. For
during continuous operation. example, for engine torque 0 - 100% Continuous, 100 -

112 30 minute limit.  A displayed/recorded value ofb. Vertical Scales. The scales have blue, green,
100% is included in the continuous range; any valueand red light  segments for  NP and TRQ and blue,
exceeding 100% is in the 30 minute range.green, yellow, and red light segments for NR and TGT.

When power is applied, a blue segment at the bottom
of  the  scale  wi l l  i l luminate  i f  the  instrument  is 5-6. ROTOR LIMITATIONS.
operational. As the input signals increase, segments

Autorotation limitations are based on collective fullwill illuminate as each scale marking is passed. For
down, throttle at  idle,  or  below. After autorotationinstance,  as  NR input  passes  97%,  the  segment
touchdown, the pilot shall smoothly center the cyclicbetween 97 and 98% will illuminate; or as TGT input
and reduce the collective to the full down position. Thepasses 680 °C, the green segment between 680 and
pilot  shall  avoid abrupt,  large aft  cyclic movements700 °C will illuminate. When the input signals reach a
which can cause unnecessary high main rotor yokeprecautionary area or maximum operating limit,  a
flapping loads with low rotor speed on the ground.yellow or red segment, respectively, will illuminate. The

yellow segment for NR will illuminate by 100%. The red
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70 PSI Maximum
30 to 70 PSI Normal
30 PSI Minimum

ENG OIL P (ENGINE OIL PRESSURE)
130 PSI Maximum
115 to 130 PSI Above 94% NG
90 to 130 PSI 78 to 94% NG
50 to 130 PSI Idle to 78% NG
50 PSI Minimum

During cold weather starts, engine and transmission oil
pressure may exceed MPD  range. If this occurs, MPD will
display full scale, WRN light will flash, and an error code
will be displayed. Remain at engine idle until normal range
is attained (2 minutes maximum at extreme temperatures)

F4 and F5 error codes indicate abnormal signal inputs.
Display of these codes during start does not dictate
maintenance action.

Pilot monitoring of oil pressure is limited to operating in
the green band of the MPD and checking pressure vs NG.

ENG OIL T (ENGINE OIL TEMPERATURE)XMSN OIL P (TRANSMISSION OIL PRESSURE)

XMSN OIL T (TRANSMISSION OIL TEMPERATURE)

107 °C Maximum
0 to 107 °C Normal
0 °C Minimum

NOTES

110 °C Maximum
15 to 110 °C Normal
15 °C Minimum

FUEL QTY (FUEL QUANTITY)

NOTE

NG (GAS PRODUCER)

ENG TRQ (ENGINE TORQUE)

AIRSPEED

FUEL LOW caution message comes on at
97.5 lbs. Vertical scale display is yellow
below 100 lbs.

0 to 100 Lbs low fuel

121 to 131% 2-Second transient
112 to 121% 10-Second transient
100 to 112% 30-Minute limit
0 to 100% Continuous

125 KIAS Maximum VNE-refer to fig 5-2
0 to 125 KIAS Normal operation

NOTE

Airspeed indication system
is unreliable below 20 knots.

406900-53-3
J2256

R

107% 10-Second transient
105% Maximum continuous
63 to 105% Continuous

Figure 5-1. Instrument Markings (Sheet 1 of 2)
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120

% RPM

110

105

100

95

90
80
70
60
40
0

NR NP

% RPM - NR (ROTOR)

CONTINUOUS OPERATION

AUTOROTATION

107% Maximum

90% Minimum

%RPM - NP (POWER TURBINE)

TGT TRQ

10
9S

T

8

7

6
4
2

°C
X
1
0
0

%
120

100

80

40

20

0

TGT (TURBINE GAS TEMPERATURE)

S

60

POWERED FLIGHT

107 to 119% 15-Second transient
107% Maximum
100% Normal

R

TRANSIENT
 
107 to 125% 5-second transient

TRQ (MAST TORQUE)

NORMAL OPERATION

STARTING
 
927°C Maximum momentary peak
            no more than 1 second
802 to 927°C 10-Second transient

NORMAL OPERATION
 
802 to 905°C 12-Second transient
716 to 802°C 30-Minute limit
0 to 716°C Continuous

107% Maximum
100% Normal
93% Minimum

 
802 to 871°C 12-Second transient
785 to 802°C 5-Minute limit
716 to 785°C 30-Minute limit
0 to 716°C Continuous

100 to 116% 10 Second transient
              (no more than 10 seconds
              accumulated per flight hour)
0 to 100% Continuous

R 843 to 927°C 10-Second transient

406900-53-4
J2789

NOTE
 Reduced rotor RPM will be accompanied by a

proportional reduction in tail rotor RPM
which may adversely affect directional control,
particularly at high density-altitude and
high gross weight conditions.

Figure 5-1. Instrument Markings (Sheet 2 of 2)
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SECTION III. POWER LIMITS

5-7. ENGINE LIMITATIONS. 5-9. STARTER LIMITS. Starter engagement shall
not  exceed  the  t imes  speci f ied  in  the  fo l lowing

The engine limitations consists of torque (ENG TRQ schedule:
%), turbine gas temperature (TGT), and rpm (NG and
NP).  Additionally,  excessive torque or TGT will  be
indicated  by  associated  WARNING messages  on External Battery Starts
MFD’s, these messages, peak values, and duration are

40 sec ON 60 sec ONrecorded in CDS memory.
30 sec OFF 60 sec OFF

40 sec ON 60 sec ON
5-8. FUEL OPERATION LIMITS.

30 sec OFF 60 sec OFF
Standard fuel is JP-8; no restrictions are imposed. 40 sec ON 60 sec ON

30 min OFF 30 min OFF
NOTE

(cool down) (cool down)

Engine starting difficulties (longer cranking
t i m e s  a n d / o r  h i g h e r  T G T )  m a y  b e
encountered at ambient temperatures below
+ 5 °C (41 °F).

SECTION IV. LOADING LIMITS

5-10. CENTER-OF-GRAVITY LIMITS. 5-11. WEIGHT LIMITATIONS.

Center-of-gravity limits for the aircraft to which this
a. Maximum Gross Weight. The maximum grossmanual applies and instructions for computation of the

weight for the helicopter is 5500 pounds.center of gravity are contained in Chapter 6.

b . T o w i n g  W e i g h t  L i m i t a t i o n s . The  sp read
restraint strap must be installed at gross weights above
4100  pounds  over  rough  terrain  and  above  4500
pounds over smooth, prepared surfaces.

c. Cargo Hook Load Limitations. Maximum cargo
hook structural loading is 1300 pounds.

SECTION V. AIRSPEED LIMITS

5-12. AIRSPEED LIMITATIONS. 5-13. FLIGHT WITH DOORS REMOVED.

a. Forward   The speed for any and all maneuvers a. The helicopter shall not be flown with only one
shall not exceed the level flight velocities as stated on crew door removed.
the airspeed operating chart (fig. 5-2).

b. The helicopter shall  not  be flown with eitherb. Sideward and rearward   Maximum sideward
avionics compartment access door removed.and rearward airspeed is 35 knots; however, this may

be reduced by lateral  CG imbalances. Lateral  CG
condition is determined by tables 6-5 and 6-6 and c. For flight with crew doors removed, Vne is 110
applied to wind limitations on figure 5-3. KIAS (fig. 5-2).
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Figure 5-2. Airspeed Operating Limits
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NOTE5-14. EXTERNAL CARGO LOAD AIRSPEED
LIMITATIONS.

Information on cargo hook is provided for
information only and will not be applicable
until use is authorized.WARNING

a. For flight with external load on cargo hook, Vne
is 80 KIAS.

Actual airspeed limitation for a given
external  load  wil l  be  determined  by b. Lightweight,  high drag loads require a swivel
handling characteristics affected by size, connector between the cargo hook and the sling to
weight and shape of cargo. prevent unstable oscillations in flight above 20 KIAS.

Figure 5-3. Sideward and Rearward Airspeed/Wind Limits

SECTION VI. MANEUVERING LIMITS

a. Flight maneuvers causing a negative “g” load5-15. PROHIBITED MANEUVERS.
are prohibited.

WARNING b. The speed for any and all maneuvers shall not
exceed the level  flight  velocities as stated on the
airspeed operating limits chart (fig. 5-2).

Rapid full left pedal inputs at airspeeds
above 90 KIAS may induce flight control
changes such that the tail rotor blades
may come in contact with the tailboom.
This could result in separation of the aft
section of the tailboom and subsequent
loss of control of the helicopter.
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c. Aerobatic maneuvers are prohibited. 5 - 1 6 . S L O P E  L A N D I N G  O R  T A K E O F F
LIMITATIONS.

NOTE a. Nose downslope   5 degrees.

b. Left or right skid, or nose, Upslope - limits are
Aeroba t i c  f l i gh t  i s  de f i ned  to  be  any dependent on lateral CG condition as determined by

tables 6-5 and 6-6. for Area A, 10 degrees; for Area Bintentional  maneuver involving an abrupt
&  C, 5 degrees.change  i n  t he  a i r c ra f t ’ s  a t t i t ude ,  an

abnormal  at t i tude  (pi tch  or  rol l  angles
g r e a t e r  t h a n ±  3 0  o r ±  6 0  d e g r e e s
respectively), or abnormal acceleration not
necessary for normal flight.

d. Main rotor torque is limited to 95% in forward
flight above 60 Kts. airspeed.

SECTION VII. ENVIRONMENTAL RESTRICTIONS

imbalances. Lateral  CG condition is determined by5-17. ENVIRONMENTAL RESTRICTIONS.
tables 6-5 and 6-6 and applied to wind limitations on

a. This  hel icopter  is  restr icted  to  v isual  f l ight figure 5-3.
conditions.

c. Maximum tailwind for hover without inlet blast
b . I n ten t i ona l  f l i gh t  i n to  i c i ng  cond i t i ons  i s shields installed is 20 knots.

prohibited.
d. Heading hold engaged   35 knots maximum.

c. Cover plate shall  be installed for  flight  when
MMS  i s  removed  rega rd less  o f  env i ronmen ta l

5-19. TURBULENCE.conditions.

a . I n ten t i ona l  f l i gh t  i n to  seve re  o r  ex t remed. The OH-58D has not been tested in a cold
turbulence is prohibited.weather environment. Until such testing is conducted,

the following limitations apply:
b. Intentional  flight  into moderate turbulence is

(1) If the free air temperature (FAT) is below -17 prohibited when the weather report or forecast is based
°C (2 °F), external power should be used for starting on fixed wing aircraft  above 12,500 pounds gross
the aircraft. weight.

(2) Battery preheat or a warm battery will be used c. Intentional  flight  into moderate turbulence is
for all battery starts when the FAT is below -17 °C (2 permitted when the weather report or forecast is based
°F). on rotary-wing aircraft  or  fixed wing aircraft  under

12,500 pounds gross weight.

5-18. WIND LIMITATIONS.

a. Engine starting   45 knots maximum.

b. Maximum crosswind and tailwind for hover is 35
knots,  hover  th is  may  be  reduced  by  lateral  CG

5-7/(5-8 blank)
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CHAPTER 6

WEIGHT/BALANCE AND LOADING

SECTION I. GENERAL

b. Use. Figures  and  tables  contained  in  th is6-1. GENERAL.
chapter provide weight and moment of all useful load

Sections I through V contain sufficient instructions and items. These are added to the current basic weight and
data so that the pilot, knowing the basic weight and moment to calculate the gross weight and longitudinal
m o m e n t  o f  t h e  h e l i c o p t e r ,  c a n  c o m p u t e  a n y or lateral center of gravity.
combination of weight and balance.

(1) The calculated gross weight and longitudinal
center of  gravity are checked on the longitudinal
center-of-gravity limits chart (fig. 6-5) to determine if6-2. CLASSIFICATION OF HELICOPTER.
the helicopter is within gross weight and center-of-
gravity limitations.The  OH-58D hel icopter  is  in  c lass  1.  Addi t ional

directives governing forms and records for weight and (2) The gross weight and lateral center of gravity
balance computations on class 1 helicopters are are checked on the lateral center-of-gravity limits chart
contained in AR 95-1, TM 55-1500-342-23 and DA PAM (fig. 6-6) to determine if the helicopter is within gross
738-751. weight and center-of-gravity limitations.

(3) The  ef fect  on  center  of  gravi ty  by  the
expenditures in flight of such items as fuel, armament,6-3. HELICOPTER STATION DIAGRAMS.
etc., may be calculated by subtracting the weight and

Helicopter compartment and station diagram (fig. 6-1) moments  of  the  expended  i tems.  Check  the  new
show the helicopter reference datum lines, fuselage calculated gross weight and center of gravity on the
stations, buttlines, and waterlines. The primary purpose gross weight and center-of-gravity limitations chart.
of the figure is to aid personnel in the computation of
helicopter weight/balance and loading.

6-4. LOADING CHARTS AND TABLES.

a. Information. The loading data contained in this
chapter is intended to provide information necessary to
work loading problems.

SECTION II. WEIGHT AND BALANCE

t imes,  the  last  weight,  moment,  and  cg  entry  is6-5. WEIGHT AND BALANCE RECORDS.
considered the current weight and balance status of the

The weight and balance records consist  of  the 365 helicopter.
series forms. All  these forms are maintained in the
helicopter historical record file, record of weight and

b. DD Form 365-4, Weight and Balance Clearancebalance personnel, basic weight checklist, helicopter
Form F. The form F is used to derive the gross weightweighing record,  and basic weight and balance of
and cg of any aircraft. The form F furnishes a record ofrequired mission equipment installed on the helicopter.
the aircraft weight and balance status at each step of
the loading process. It serves as a worksheet to recorda. DD  Form  365-3,  Chart  C-Basic  Weight  and
weight and balance calculations and any correctionsBalance Record. The Basic Weight and Balance
that must be made to ensure that the aircraft will beRecord reflects a continuous history of  the basic
within weight and cg limits. Instructions for filling outweight, moment, and center of gravity (cg) resulting
the form are given in TM 55-1500-342-23.from structural and equipment changes in service. At all
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Figure 6-1. Helicopter Compartment and Station Diagram
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SECTION III. FUEL/OIL

between  lots  of  the  same type  fuel  at  the  same6-6. FUEL QUANTITY DATA.
temperature by as much as 0.5 lb/gal. The following

For  a  given  weight  of  fuel ,  there  is  a  very  smal l approximate fuel specific weights at 15 °C may be used
variation in fuel moment with change in fuel specific for most mission planning.
weight. Fuel moments should be determined from figure
6-2. Use the scale for the specific weight closest to that
of the fuel being used.

FUEL TYPE SPECIFIC WEIGHT
The full tank usable fuel weight will vary depending JP-4 6.5 lb/gal
upon fuel specific weight. The aircraft fuel gage system

JP-5 6.8 lb/galwas designed for use with JP-4, but  does tend to
JP-8compensate for  other fuels and provide acceptable 6.7 lb/gal

readings. When possible, the weight of fuel onboard JET-A 6.8 lb/gal
should be determined by direct reference to the aircraft

JET-A1 6.7 lb/galfuel gage.

The following information is provided to show the
general range of fuel specific weights to be expected.
Specific  weight of  fuel  will  vary depending on fuel

6-7. OIL QUANTITY DATA.temperature. Specific weight of fuel will decrease as
fuel temperature rises and increase as fuel temperature

For  weight  and  balance  purposes,  engine  oi l  isdecreases at the rate of approximately 0.1 lb/gal for
each 15 °C change. Specific  weight may also vary considered part of basic helicopter weight.

SECTION IV. PERSONNEL

b. When helicopter is to be operated near weight or6-8. PERSONNEL MOMENT.
center-of-gravity limits,  the exact weight of  each

a. Personnel loading of the helicopter consists of individual crewmember and items stored in the crew
the pilot  and copilot/gunner (CPG). Refer to Crew station should be used. If weighing facilities are not
Longitudinal Moment Chart (fig. 6-3) to compute pilot available, or the tactical situation dictates otherwise, or
and CPG longitudinal  moments and Crew Lateral if the loading condition is known not to be near the
Moment Chart  (fig.  6-4) to compute pilot  and CPG limits, compute personnel loading according to each
lateral moments. individual estimate.

SECTION V. CENTER OF GRAVITY

flying weight (3350 lbs) to maximum gross weight (55006-9. CENTER OF GRAVITY.
lbs) and from most forward cg station 106.5 to most aft

a. General. This section contains the longitudinal cg station 113.0 are depicted. Longitudinal moments
and lateral helicopter center-of-gravity (cg) charts. The (total moment/100) are shown on the chart as diagonal
cg charts are used in combination with the loading lines. The chart is used to determine that gross weight
charts (figures 6-2 through 6-6), the mass properties and cg are within limitations using the pre-computations
tables (tables 6-1 through 6-4) DD Form 365-3 (Chart on DD Form 365-4,  (Form F -  Weight and Balance
C-Basic Weight and Balance Record), and DD Form Clearance). An example of how to apply the weights
365-4 (Weight and Balance Clearance Form F) to aid and moments from Form F to determine helicopter cg is
the pilot in computing the gross weight and cg of the shown on the chart. For loading of weapons system,
helicopter. mission equipment, and cargo refer to tables 6-1 and 6-

3.
b. Longitudinal  Center-of-Gravity Chart. The

longitudinal  center-of-gravity chart  (fig.  6-5) is a c.  Lateral  Center-of-Gravity Chart. The lateral
graphics-type table with gross weight as a vertical center-of-gravity limits charts (fig. 6-6) are graphics-
scale and the moment arm fuselage station as the style tables with gross weight as the vertical scale and
horizontal scale. All allowable points from minimum moment arm (lateral cg - bl) as the horizontal scale.
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Within the flight limits these are regions of restricted armament (including jettison of one side), fuel and crew
flight and takeoff/landing capabilities. For loading of l oad ing  as  l ong  as  t he  max imum  c rew  we igh t
weapons system, mission equipment, and cargo see differential is 65.0 lbs.
tables 6-2 and 6-4.

(1) All useful load conditions will remain within
the flight limits of ± 4.0 inches with all combinations of
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Figure 6-2. Fuel Moment Chart
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Figure 6-3. Crew Longitudinal Moment Chart
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406961-1387-2
H5260

Figure 6-4. Crew Lateral Moment Chart (Sheet 1 of 2)
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Figure 6-4. Crew Lateral Moment Chart (Sheet 2 of 2)
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Figure 6-5. Longitudinal Center-of-Gravity Limits Chart
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Figure 6-6. Lateral Center-of-Gravity Limits Chart (Sheet 1 of 2)
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Figure 6-6. Lateral Center-of-Gravity Limits Chart (Sheet 2 of 2)
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OH-58D   MASS PROPERTIES
ARMAMENT USEFUL LOAD ITEMS

TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

.50 CALIBER MACHINE GUN (LEFT ONLY)

MACHINE GUN 142.8 102.1 146

AMMO CAN  20.4 120.3  25

CHUTE  6.5 105.5  7

HARNESS  1.8 101.0  2

.50 CAL AMMO   24 RDS (CHUTE CAPAC)  8.0 105.5  8

 33.4 115.5  391 .50 CAL AMMO   100 RDS

 66.8 118.5  791 .50 CAL AMMO   200 RDS

100.2 119.5 1201 .50 CAL AMMO   300 RDS

133.6 119.8 1601 .50 CAL AMMO   400 RDS

167.0 120.2 2011 .50 CAL AMMO   500 RDS

AIR-TO-AIR STINGER (ATAS)

MISSILE SIGHT SUBSYSTEM

ATAS PDU (1)  6.4  54.5  3

ATAS PDU MOUNT (1)  4.3  54.4  2

MSS ELECTRONICS UNIT (1)  5.0 109.4  5

(LEFT OR RIGHT):

LAUNCHER (1) (W/O TUBES)  36.2  95.8  35

LAUNCHER TUBE (1) (INBOARD)  5.2  90.1  5

LAUNCHER TUBE (1) (OUTBOARD)  5.2  90.1  5

LAUNCHER TUBES (2)  10.4  90.1  9

LAUNCHER ADAPTER (1)  15.3 104.6  16

HARNESS (1)  4.7  94.2  4

MISSILE (1) (INBOARD)  22.4  95.2  21

MISSILE (1) (OUTBOARD)  22.4  95.2  21

MISSILE (2)  44.8  95.2  43

ELEC COMP AND MOUNT (1)  11.6 100.8  12

(LEFT AND RIGHT):

LAUNCHER (2) (W/O TUBES)  72.4  95.8  69

LAUNCHER TUBE (1) (INBOARD)  5.2  90.1  5

LAUNCHER TUBE (1) (OUTBOARD)  5.2  90.1  5

LAUNCHER TUBE (2) (IN- OR OUTBD)  10.4  90.1  9

6-12



TM 1-1520-248-10

TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

LAUNCHER TUBE (3) (2 IN-, 1 OUTBD)  15.7  90.1  14

LAUNCHER TUBE (3) (1 IN-, 2 OUTBD)  15.7  90.1  14

LAUNCHER TUBE (4)  20.9  90.1  19

LAUNCHER ADAPTER (2)  30.6 104.6  32

HARNESS (2)  9.4  94.2  9

MISSILE (1) (INBOARD)  22.4  95.2  21

MISSILE (1) (OUTBOARD)  22.4  95.2  21

MISSILE (2) (IN- OR OUTBD)  44.8  95.2  43

MISSILE (3) (2 IN-, 1 OUTBD)  67.3  95.2  64

MISSILE (3) (1 IN-, 2 OUTBD)  67.3  95.2  64

MISSILE (4)  89.7  95.2  85

ELEC COMP AND MOUNT (1)  11.6 100.8  12

HELLFIRE

(LEFT OR RIGHT):

LAUNCHER (1)  93.0  97.8  91

HARNESS (1)  4.5  93.6  4

MISSILE (1) (INBOARD)  99.6  98.6  98

MISSILE (1) (OUTBOARD)  99.6  98.6  98

MISSILE (2) 199.2  98.6 196

REMOTE HF ELECT UNIT (1)  10.0 123.2  12

(LEFT AND RIGHT):

LAUNCHER (2) 186.0  97.8 182

HARNESS (2)  9.0  93.6  8

MISSILE (1) (INBOARD)  99.6  98.6  98

MISSILE (1) (OUTBOARD)  99.6  98.6  98

MISSILE (2) IN- OR OUTBOARD) 199.2  98.6 196

MISSILE (3) (2 IN-, 1 OUTBD) 298.8  98.6 295

MISSILE (3) (1 IN-, 2 OUTBD) 298.8  98.6 295

MISSILE (4) (IN- OR OUTBD) 398.4  98.6 393

REMOTE HF ELECT UNIT (1)  10.0 123.2  12

HYDRA 70 2.75 INCH ROCKET SYSTEM

(LEFT OR RIGHT):

M260 LAUNCHER (1)  34.3 104.9  36

HARNESS (1)  2.1  94.3  2

ROCKET REMOTE UNIT (1)  5.5 102.7  6

(LEFT AND RIGHT)

M260 LAUNCHER (2)  68.6 104.9  72
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TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

HARNESS (2)  4.2  94.3  4

ROCKET REMOTE UNIT (1)  5.5 102.7  6

ROCKETS (WARHEAD/FUZE/MOTOR): MULTIPURPOSE/RC:

(LEFT OR RIGHT):

M261/M439/MK66 (1)  27.1  97.7  26

M261/M439/MK66 (2)  54.2  97.7  53

M261/M439/MK66 (3)  81.3  97.7  79

M261/M439/MK66 (4) 108.4  97.7 106

M261/M439/MK66 (5) 135.5  97.7 132

M261/M439/MK66 (6) 162.6  97.7 159

M261/M439/MK66 (7) 189.7  97.7 185

(LEFT AND RIGHT):

M261/M439/MK66 (1)  27.1  97.7  26

M261/M439/MK66 (2)  54.2  97.7  53

M261/M439/MK66 (3)  81.3  97.7  79

M261/M439/MK66 (4) 108.4  97.7 106

M261/M439/MK66 (5) 135.5  97.7 132

M261/M439/MK66 (6) 162.6  97.7 159

M261/M439/MK66 (7) 189.7  97.7 185

M261/M439/MK66 (8) 216.8  97.7 212

M261/M439/MK66 (9) 243.9  97.7 238

M261/M439/MK66 (10) 271.0  97.7 265

M261/M439/MK66 (11) 298.1  97.7 291

M261/M439/MK66 (12) 325.2  97.7 318

M261/M439/MK66 (13) 352.3  97.7 344

M261/M439/MK66 (14) 379.4  97.7 371

HE-17 LB/PT DET:

(LEFT OR RIGHT):

M229/M423/MK66 (1)  30.4  96.0  29

M229/M423/MK66 (2)  60.7  96.0  58

M229/M423/MK66 (3)  91.1  96.0  87

M229/M423/MK66 (4) 121.4  96.0 117

M229/M423/MK66 (5) 151.8  96.0 146

M229/M423/MK66 (6) 182.1  96.0 175

M229/M423/MK66 (7) 212.5  96.0 204

(LEFT AND RIGHT):

M229/M423/MK66 (1)  30.4  96.0  29
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TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

M229/M423/MK66 (2)  60.7  96.0  58

M229/M423/MK66 (3)  91.1  96.0  87

M229/M423/MK66 (4) 121.4  96.0 117

M229/M423/MK66 (5) 151.8  96.0 146

M229/M423/MK66 (6) 182.1  96.0 175

M229/M423/MK66 (7) 212.5  96.0 204

M229/M423/MK66 (8) 242.8  96.0 233

M229/M423/MK66 (9) 273.2  96.0 262

M229/M423/MK66 (10) 303.5  96.0 291

M229/M423/MK66 (11 333.9  96.0 321

M229/M423/MK66 (12) 364.2  96.0 350

M229/M423/MK66 (13) 394.6  96.0 379

M229/M423/MK66 (14) 424.9  96.0 408

FLECHETTE   10/LB/RC:

(LEFT OR RIGHT):

 22.7 103.4  232 WDU 4A/A/MK66 (1)

 45.3 103.4  472 WDU 4A/A/MK66 (2)

 68.0 103.4  702 WDU 4A/A/MK66 (3)

 90.6 103.4  942 WDU 4A/A/MK66 (4)

113.3 103.4 1172 WDU 4A/A/MK66 (5)

135.9 103.4 1412 WDU 4A/A/MK66 (6)

158.6 103.4 1642 WDU 4A/A/MK66 (7)

(LEFT AND RIGHT):

 22.7 103.4  232 WDU 4A/A/MK66 (1)

 45.3 103.4  472 WDU 4A/A/MK66 (2)

 68.0 103.4  702 WDU 4A/A/MK66 (3)

 90.6 103.4  942 WDU 4A/A/MK66 (4)

113.3 103.4 1172 WDU 4A/A/MK66 (5)

135.9 103.4 1412 WDU 4A/A/MK66 (6)

158.6 103.4 1642 WDU 4A/A/MK66 (7)

181.2 103.4 1872 WDU 4A/A/MK66 (8)

203.9 103.4 2112 WDU 4A/A/MK66 (9)

226.5 103.4 2342 WDU 4A/A/MK66 (10)

249.2 103.4 2582 WDU 4A/A/MK66 (11)
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TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

271.8 103.4 2812 WDU 4A/A/MK66 (12)

294.5 103.4 3052 WDU 4A/A/MK66 (13)

317.1 103.4 3282 WDU 4A/A/MK66 (14)

ILLUMINATION/RC:

(LEFT OR RIGHT):

M257/M442/MK66 (1)  24.2  99.0  24

M257/M442/MK66 (2)  48.4  99.0  48

M257/M442/MK66 (3)  72.7  99.0  72

M257/M442/MK66 (4)  96.9  99.0  96

M257/M442/MK66 (5) 121.1  99.0 120

M257/M442/MK66 (6) 145.3  99.0 144

M257/M442/MK66 (7) 169.5  99.0 168

(LEFT AND RIGHT):

M257/M442/MK66 (1)  24.2  99.0  24

M257/M442/MK66 (2)  48.4  99.0  48

M257/M442/MK66 (3)  72.7  99.0  72

M257/M442/MK66 (4)  96.9  99.0  96

M257/M442/MK66 (5) 121.1  99.0 120

M257/M442/MK66 (6) 145.3  99.0 144

M257/M442/MK66 (7) 169.5  99.0 168

M257/M442/MK66 (8) 193.8  99.0 192

M257/M442/MK66 (9) 218.0  99.0 216

M257/M442/MK66 (10) 242.2  99.0 240

M257/M442/MK66 (11) 266.4  99.0 264

M257/M442/MK66 (12) 290.6  99.0 288

M257/M442/MK66 (13) 314.9  99.0 312

M257/M442/MK66 (14) 339.1  99.0 336

WHITE PHOSPHOROUS   10 LB/PT DET:

(LEFT OR RIGHT):

M156/M423/MK66 (1)  23.0 103.7  24

M156/M423/MK66 (2)  45.9 103.7  48

M156/M423/MK66 (3)  68.9 103.7  71

M156/M423/MK66 (4)  91.8 103.7  95

M156/M423/MK66 (5) 114.8 103.7 119

M156/M423/MK66 (6) 137.7 103.7 143

M156/M423/MK66 (7) 160.7 103.7 167
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TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

(LEFT AND RIGHT):

M156/M423/MK66 (1)  23.0 103.7  24

M156/M423/MK66 (2)  45.9 103.7  48

M156/M423/MK66 (3)  68.9 103.7  71

M156/M423/MK66 (4)  91.8 103.7  95

M156/M423/MK66 (5) 114.8 103.7 119

M156/M423/MK66 (6) 137.7 103.7 143

M156/M423/MK66 (7) 160.7 103.7 167

M156/M423/MK66 (8) 183.6 103.7 190

M156/M423/MK66 (9) 206.6 103.7 214

M156/M423/MK66 (10) 229.5 103.7 238

M156/M423/MK66 (11) 252.5 103.7 262

M156/M423/MK66 (12) 275.4 103.7 286

M156/M423/MK66 (13) 298.4 103.7 310

M156/M423/MK66 (14) 321.3 103.7 333

HE   10 LB/PT DET:

(LEFT OR RIGHT):

M151/M423/MK66 (1)  23.0 103.7  24

M151/M423/MK66 (2)  45.9 103.7  48

M151/M423/MK66 (3)  68.9 103.7  71

M151/M423/MK66 (4)  91.8 103.7  95

M151/M423/MK66 (5) 114.8 103.7 119

M151/M423/MK66 (6) 137.7 103.7 143

M151/M423/MK66 (7) 160.7 103.7 167

(LEFT AND RIGHT):

M151/M423/MK66 (1)  23.0 103.7  24

M151/M423/MK66 (2)  45.9 103.7  48

M151/M423/MK66 (3)  68.9 103.7  71

M151/M423/MK66 (4)  91.8 103.7  95

M151/M423/MK66 (5) 114.8 103.7 119

M151/M423/MK66 (6) 137.7 103.7 143

M151/M423/MK66 (7) 160.7 103.7 167

M151/M423/MK66 (8) 183.6 103.7 190

M151/M423/MK66 (9) 206.6 103.7 214

M151/M423/MK66 (10) 229.5 103.7 238

M151/M423/MK66 (11) 252.5 103.7 262

M151/M423/MK66 (12) 275.4 103.7 286

M151/M423/MK66 (13) 298.4 103.7 310

M151/M423/MK66 (14) 321.3 103.7 333
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TABLE 6-1. WEAPON SYSTEMS LONGITUDINAL LOADING  (Cont)

WT LONGITUDINAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

HE   10 LB/PT DET HI-PERFORM:

(LEFT OR RIGHT):

M151/M427/MK66 (1)  23.0 103.7  24

M151/M427/MK66 (2)  45.9 103.7  48

M151/M427/MK66 (3)  68.9 103.7  71

M151/M427/MK66 (4)  91.8 103.7  95

M151/M427/MK66 (5) 114.8 103.7 119

M151/M427/MK66 (6) 137.7 103.7 143

M151/M427/MK66 (7) 160.7 103.7 167

(LEFT AND RIGHT):

M151/M427/MK66 (1)  23.0 103.7  24

M151/M427/MK66 (2)  45.9 103.7  48

M151/M427/MK66 (3)  68.9 103.7  71

M151/M427/MK66 (4)  91.8 103.7  95

M151/M427/MK66 (5) 114.8 103.7 119

M151/M427/MK66 (6) 137.7 103.7 143

M151/M427/MK66 (7) 160.7 103.7 167

M151/M427/MK66 (8) 183.6 103.7 190

M151/M427/MK66 (9) 206.6 103.7 214

M151/M427/MK66 (10) 229.5 103.7 238

M151/M427/MK66 (11) 252.5 103.7 262

M151/M427/MK66 (12) 275.4 103.7 286

M151/M427/MK66 (13) 298.4 103.7 310

M151/M427/MK66 (14) 321.3 103.7 333

NOTES:

1 Includes 24 rounds chute ammunition.

2 Fuze integral with warhead. No separate designator assigned.

3 Launcher front lug is at FS 93.0, 22.3 inches aft of launcher front edge, at FS 70.7. Aft lug is at FS 107.0.

6-18



TM 1-1520-248-10

OH-58D   MASS PROPERTIES
ARMAMENT USEFUL LOAD ITEMS

TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

.50 CALIBER MACHINE GUN (LEFT ONLY)

MACHINE GUN 142.8 -51.3 -73

AMMO CAN  20.4 -31.7  -6

CHUTE  6.5 -36.2  -2

HARNESS  1.8 -36.9  -1

.50 CAL AMMO   24 RDS (CHUTE CAPAC)  8.0 -36.2  -3

 33.4 -32.8 -111 .50 CAL AMMO   100 RDS

 66.8 -32.2 -221 .50 CAL AMMO   200 RDS

100.2 -32.1 -321 .50 CAL AMMO   300 RDS

133.6 -32.0 -431 .50 CAL AMMO   400 RDS

167.0 -31.9 -531 .50 CAL AMMO   500 RDS

AIR-TO-AIR STINGER (ATAS)

MISSILE SIGHT SUBSYSTEM

ATAS PDU (1)  6.4  14.0  1

ATAS PDU MOUNT (1)  4.3  14.0  1

MSS ELECTRONICS UNIT (1)  5.0  12.8  1

(LEFT OR RIGHT)(LATERAL C.G. ±):

LAUNCHER (1) (W/O TUBES)  36.2  51.6  19

LAUNCHER (1)(INBOARD)  5.2  47.6  2

LAUNCHER (1)(OUTBOARD)  5.2  55.6  3

LAUNCHER TUBES (2)  10.4  51.6  5

LAUNCHER ADAPTER (1)  15.3  51.6  8

HARNESS (1)  4.7  36.9  2

MISSILE (1)(INBOARD)  22.4  47.6  11

MISSILE (1)(OUTBOARD)  22.4  55.6  12

MISSILE (2)  44.8  51.6  23

ELEC COMP AND MOUNT (1)(ONLY LOC)  11.6  13.4  2

(LEFT AND RIGHT):

LAUNCHER (2) (W/O TUBES)  72.4  0.0  0

LAUNCHER TUBE (1) (INBOARD ±)  5.2  47.6  2

LAUNCHER TUBE (1) (OUTBOARD ±)  5.2  55.6  3

LAUNCHER TUBE (2) (IN- OR OUTBD)  10.4  0.0  0
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

LAUNCHER TUBE (3) (2 IN-, 1 OUTBD ±)  15.7  18.5  3

LAUNCHER TUBE (3) (1 IN-, 2 OUTBD ±)  15.7  15.9  2

LAUNCHER TUBE (4)  20.9  0.0  0

LAUNCHER ADAPTER (2)  30.6  0.0  0

HARNESS (2)  9.4  0.0  0

MISSILE (1) (INBOARD ±)  22.4  47.6  11

MISSILE (1) (OUTBOARD ±)  22.4  55.6  12

MISSILE (2) (IN- OR OUTBD)  44.8  0.0  0

MISSILE (3) (2 IN-, 1 OUTBD ±)  67.3  18.5  12

MISSILE (3) (1 IN-, 2 OUTBD ±)  67.3  15.9  11

MISSILE (4)  89.7  0.0  0

ELEC COMP AND MOUNT (1)(ONLY LOC)  11.6  13.4  2

HELLFIRE

(LEFT OR RIGHT)(LATERAL C.G. ±):

LAUNCHER (1)  93.0  51.6  48

HARNESS (1)  4.5  36.9  2

MISSILE (1) (INBOARD)  99.6  45.2  45

MISSILE (1) (OUTBOARD)  99.6  58.1  58

MISSILE (2) 199.2  51.6 103

REMOTE HF ELECT UNIT (1)(ONLY LOC)  10.0  -6.6  -1

(LEFT AND RIGHT):

LAUNCHER (2) 186.0  0.0  0

HARNESS (2)  9.0  0.0  0

MISSILE (1) (INBOARD ±)  99.6  45.2  45

MISSILE (1) (OUTBOARD ±)  99.6  58.1  58

MISSILE (2) IN- OR OUTBOARD) 199.2  0.0  0

MISSILE (3) (2 IN-, 1 OUTBD ±) 298.8  19.4  58

MISSILE (3) (1 IN-, 2 OUTBD ±) 298.8  15.1  45

MISSILE (4) (IN- OR OUTBD) 398.4  0.0  0

REMOTE HF ELECT UNIT (1)(ONLY LOC)  10.0  -6.6  -1

HYDRA 70 2.75 INCH ROCKET SYSTEM

(LEFT OR RIGHT)(LATERAL C.G. ±):

M260 LAUNCHER (1)  34.3  51.6  18

HARNESS (1)  2.1  36.9  1

ROCKET REMOTE UNIT (1)(ONLY LOC)  5.5  4.4  0

(LEFT AND RIGHT):

M260 LAUNCHER (2)  68.6  0.0  0
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

HARNESS (2)  4.2  0.0  0

ROCKET REMOTE UNIT (1)(ONLY LOC)  5.5  4.4  0

ROCKETS (WARHEAD/FUZE/MOTOR): MULTIPURPOSE/RC:

(LEFT OR RIGHT)(LATERAL C.G. ±):

M261/M439/MK66 (1)  27.1  51.6  14

M261/M439/MK66 (2)  54.2  51.6  28

M261/M439/MK66 (3)  81.3  51.6  42

M261/M439/MK66 (4) 108.4  51.6  56

M261/M439/MK66 (5) 135.5  51.6  70

M261/M439/MK66 (6) 162.6  51.6  84

M261/M439/MK66 (7) 189.7  51.6  98

(LEFT AND RIGHT):

M261/M439/MK66 (1) (±)  27.1  51.6  14

M261/M439/MK66 (2)  54.2  0.0  0

M261/M439/MK66 (3) (±)  81.3  17.2  14

M261/M439/MK66 (4) 108.4  0.0  0

M261/M439/MK66 (5) (±) 135.5  10.3  14

M261/M439/MK66 (6) 162.6  0.0  0

M261/M439/MK66 (7) (±) 189.7  7.4  14

M261/M439/MK66 (8) 216.8  0.0  0

M261/M439/MK66 (9) (±) 243.9  5.7  14

M261/M439/MK66 (10) 271.0  0.0  0

M261/M439/MK66 (11) (±) 298.1  4.7  14

M261/M439/MK66 (12) 325.2  0.0  0

M261/M439/MK66 (13) (±) 352.3  4.0  14

M261/M439/MK66 (14) 379.4  0.0  0

HE-17 LB/PT DET:

(LEFT OR RIGHT)(LATERAL C.G. ±):

M229/M423/MK66 (1) 30.4  51.6  16

M229/M423/MK66 (2) 60.7  51.6  31

M229/M423/MK66 (3) 91.1  51.6  47

M229/M423/MK66 (4) 121.4  51.6  63

M229/M423/MK66 (5) 151.8  51.6  78

M229/M423/MK66 (6) 182.1  51.6  94

M229/M423/MK66 (7) 212.5  51.6 110

(LEFT AND RIGHT):

M229/M423/MK66 (1)(±)  30.4  51.6  16
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

M229/M423/MK66 (2)  60.7  0.0  0

M229/M423/MK66 (3) (±)  91.1  17.2  16

M229/M423/MK66 (4) 121.4  0.0  0

M229/M423/MK66 (5) (±) 151.8  10.3  16

M229/M423/MK66 (6) 182.1  0.0  0

M229/M423/MK66 (7) (±) 212.5  7.4  16

M229/M423/MK66 (8) 242.8  0.0  0

M229/M423/MK66 (9) (±) 273.2  5.7  16

M229/M423/MK66 (10) 303.5  0.0  0

M229/M423/MK66 (11) (±) 333.9  4.7  16

M229/M423/MK66 (12) 364.2  0.0  0

M229/M423/MK66 (13) (±) 394.6  4.0  16

M229/M423/MK66 (14) 424.9  0.0  0

FLECHETTE   10/LB/RC:

(LEFT OR RIGHT)(LATERAL C.G. ±):

 22.7  51.6  122 WDU 4A/A/MK66 (1)

 45.3  51.6  232 WDU 4A/A/MK66 (2)

 68.0  51.6  352 WDU 4A/A/MK66 (3)

 90.6  51.6  472 WDU 4A/A/MK66 (4)

113.3  51.6  582 WDU 4A/A/MK66 (5)

135.9  51.6  702 WDU 4A/A/MK66 (6)

158.6  51.6  822 WDU 4A/A/MK66 (7)

(LEFT AND RIGHT):

 22.7  51.6  122 WDU 4A/A/MK66 (1) (±)

 45.3  0.0  02 WDU 4A/A/MK66 (2)

 68.0  17.2  122 WDU 4A/A/MK66 (3) (±)

 90.6  0.0  02 WDU 4A/A/MK66 (4)

113.3  10.3  122 WDU 4A/A/MK66 (5) (±)

135.9  0.0  02 WDU 4A/A/MK66 (6)

158.6  7.4  122 WDU 4A/A/MK66 (7) (±)

181.2  0.0  02 WDU 4A/A/MK66 (8)

203.9  5.7  122 WDU 4A/A/MK66 (9) (±)

226.5  0.0  02 WDU 4A/A/MK66 (10)

249.2  4.7  122 WDU 4A/A/MK66 (11) (±)
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

271.8  0.0  02 WDU 4A/A/MK66 (12)

294.5  4.0  122 WDU 4A/A/MK66 (13) (±)

317.1  0.0  02 WDU 4A/A/MK66 (14)

ILLUMINATION/RC:

(LEFT OR RIGHT )(LATERAL C.G. ±):

M257/M442/MK66 (1)  24.2  51.6  12

M257/M442/MK66 (2)  48.4  51.6  25

M257/M442/MK66 (3)  72.7  51.6  37

M257/M442/MK66 (4)  96.9  51.6  50

M257/M442/MK66 (5) 121.1  51.6  62

M257/M442/MK66 (6) 145.3  51.6  75

M257/M442/MK66 (7) 169.5  51.6  87

(LEFT AND RIGHT):

M257/M442/MK66 (1) (±)  24.2  51.6  12

M257/M442/MK66 (2)  48.4  0.0  0

M257/M442/MK66 (3) (±)  72.7  17.2  12

M257/M442/MK66 (4)  96.9  0.0  0

M257/M442/MK66 (5) (±) 121.1  10.3  12

M257/M442/MK66 (6) 145.3  0.0  0

M257/M442/MK66 (7) (±) 169.5  7.4  12

M257/M442/MK66 (8) 193.8  0.0  0

M257/M442/MK66 (9) (±) 218.0  5.7  12

M257/M442/MK66 (10) 242.2  0.0  0

M257/M442/MK66 (11) (±) 266.4  4.7  12

M257/M442/MK66 (12) 290.6  0.0  0

M257/M442/MK66 (13) (±) 314.9  4.0  12

M257/M442/MK66 (14) 339.1  0.0  0

WHITE PHOSPHOROUS   10 LB/PT DET:

(LEFT OR RIGHT)(LATERAL C.G. ±):

M156/M423/MK66 (1)  23.0  51.6  12

M156/M423/MK66 (2)  45.9  51.6  24

M156/M423/MK66 (3)  68.9  51.6  36

M156/M423/MK66 (4)  91.8  51.6  47

M156/M423/MK66 (5) 114.8  51.6  59

M156/M423/MK66 (6) 137.7  51.6  71

M156/M423/MK66 (7) 160.7  51.6  83
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

(LEFT AND RIGHT):

M156/M423/MK66 (1) (±)  23.0  51.6  12

M156/M423/MK66 (2)  45.9  0.0  0

M156/M423/MK66 (3) (±)  68.9  17.2  12

M156/M423/MK662 (4)  91.8  0.0  0

M156/M423/MK66 (5) (±) 114.8  10.3  12

M156/M423/MK66 (6) 137.7  0.0  0

M156/M423/MK66 (7) (±) 160.7  7.4  12

M156/M423/MK66 (8) 183.6  0.0  0

M156/M423/MK66 (9) (±) 206.6  5.7  12

M156/M423/MK66 (10) 229.5  0.0  0

M156/M423/MK66 (11) (±) 252.5  4.7  12

M156/M423/MK66 (12) 275.4  0.0  0

M156/M423/MK66 (13) (±) 298.4  4.0  12

M156/M423/MK66 (14) 321.3  0.0  0

HE   10 LB/PT DET:

(LEFT OR RIGHT)(LATERAL C.G. ±):

M151/M423/MK66 (1)  23.0  51.6  12

M151/M423/MK66 (2)  45.9  51.6  24

M151/M423/MK66 (3)  68.9  51.6  36

M151/M423/MK66 (4)  91.8  51.6  47

M151/M423/MK66 (5) 114.8  51.6  59

M151/M423/MK66 (6) 137.7  51.6  71

M151/M423/MK66 (7) 160.7  51.6  83

(LEFT AND RIGHT):

M151/M423/MK66 (1) (±)  23.0  51.6  12

M151/M423/MK66 (2)  45.9  0.0  0

M151/M423/MK66 (3) (±)  68.9  17.2  12

M151/M423/MK66 (4)  91.8  0.0  0

M151/M423/MK66 (5) (±) 114.8  10.3  12

M151/M423/MK66 (6) 137.7  0.0  0

M151/M423/MK66 (7) (±) 160.7  7.4  12

M151/M423/MK66 (8) 183.6  0.0  0

M151/M423/MK66 (9) (±) 206.6  5.7  12

M151/M423/MK66 (10) 229.5  0.0  0

M151/M423/MK66 (11) (±) 252.5  4.7  12

M151/M423/MK66 (12) 275.4  0.0  0

M151/M423/MK66 (13) (±) 298.4  4.0  12

M151/M423/MK66 (14) 321.3  0.0  0
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TABLE 6-2. WEAPON SYSTEMS LATERAL LOADING  (Cont)

WT LATERAL CG MOMENT/100
WPNS SYS/USEFUL LOAD ITEM (LB) (IN) (IN-LB)

HE   10 LB/PT DET HI-PERFORM:

(LEFT OR RIGHT)(LATERAL C.G. ±):

M151/M427/MK66 (1)  23.0  51.6  12

M151/M427/MK66 (2)  45.9  51.6  24

M151/M427/MK66 (3)  68.9  51.6  36

M151/M427/MK66 (4)  91.8  51.6  47

M151/M427/MK66 (5) 114.8  51.6  59

M151/M427/MK66 (6) 137.7  51.6  71

M151/M427/MK66 (7) 160.7  51.6  83

(LEFT AND RIGHT):

M151/M427/MK66 (1) (±)  23.0  51.6  12

M151/M427/MK66 (2)  45.9  0.0  0

M151/M427/MK66 (3) (±)  68.9  17.2  12

M151/M427/MK66 (4)  91.8  0.0  0

M151/M427/MK66 (5) (±) 114.8  10.3  12

M151/M427/MK66 (6) 137.7  0.0  0

M151/M427/MK66 (7) (±) 160.7  7.4  12

M151/M427/MK66 (8) 183.6  0.0  0

M151/M427/MK66 (9) (±) 206.6  5.7  12

M151/M427/MK66 (10) 229.5  0.0  0

M151/M427/MK66 (11) (±) 252.5  4.7  12

M151/M427/MK66 (12) 275.4  0.0  0

M151/M427/MK66 (13) (±) 298.4  4.0  12

M151/M427/MK66 (14) 321.3  0.0 0

NOTES:

1 Includes 24 rounds chute ammunition.

2 Fuze integral with warhead. No separate designator assigned.

3 Launcher front lug is at FS 93.0, 22.3 inches aft of launcher front edge, at FS 70.7. Aft lug is at FS 107.0.
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TABLE 6-3. MISSION EQUIPMENT LONGITUDINAL LOADING

LONGITUDINAL
WT CG MOMENT/100

MISSION EQUIPMENT (LB) (IN) (IN-LB)

NIGHT VISION GOGGLES:

NIGHT VISION GOGGLES   LEFT  2.0  65.0  1.3

NIGHT VISION GOGGLES   RIGHT  2.0  65.0  1.3

OPTICAL DISPLAY ASSY:

OPTICAL DISPLAY ASSY   LEFT  0.4  65.0  0.3

OPTICAL DISPLAY ASSY   RIGHT  0.4  65.0  0.3

NBC MASKS WITH BLOWER SUPT:

NBC MASKS WITH BLOWER SUPT   LEFT  13.3  82.4  11.0

NBC MASKS WITH BLOWER SUPT   RIGHT  13.3  82.4  11.0

CARGO HOOK:

CARGO HOOK  32.3 112.6  36.4

MAXIMUM CARGO ON HOOK 2000.0 110.0 2200.0

RAPID DEPLOYMENT LANDING GEAR:

 61.4  98.5  60.51 RAPID DEPLOYMENT LANDING GEAR

NOSE SUB-BATTERY BALLAST WEIGHT  20.0 ±1  15.0  3.0

NOTES:

1 Adjustment to basic landing gear.
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TABLE 6-4. MISSION EQUIPMENT LATERAL LOADING

WT LATERAL CG MOMENT/100
MISSION EQUIPMENT (LB) (IN) (IN-LB)

NIGHT VISION GOGGLES:

NIGHT VISION GOGGLES   LEFT  2.0 -11.3  -0.2

NIGHT VISION GOGGLES   RIGHT  2.0  14.0  0.3

OPTICAL DISPLAY ASSY:

OPTICAL DISPLAY ASSY   LEFT  0.4 -11.3  -0.0

OPTICAL DISPLAY ASSY   RIGHT  0.4  14.0  0.1

NBC MASKS WITH BLOWER SUPT:

NBC MASKS WITH BLOWER SUPT   LEFT  13.3 -13.9  -1.8

NBC MASKS WITH BLOWER SUPT   RIGHT  13.3  13.9  1.8

CARGO HOOK:

CARGO HOOK  32.3  -1.7  -0.5

MAXIMUM CARGO ON HOOK 2000.0  0.0  0.0

RAPID DEPLOYMENT LANDING GEAR:

 61.4  0.6  0.41 RAPID DEPLOYMENT LANDING GEAR

NOSE SUB-BATTERY BALLAST WEIGHT  20.0 ±1  1.0  0.2

NOTES:

1 Adjustment to basic landing gear.
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CHAPTER 7

PERFORMANCE DATA

SECTION I. INTRODUCTION

performance data presented is within the applicable7-1. PURPOSE.
limits of the helicopter.

The purpose of  this chapter is to provide the best
available performance data for  the OH-58D with a

7-3. LIMITS.T703-AD-700A (250-C30R) or OH-58D  with a 250-
C30R/3 engine. Regular use of  this information will

Applicable limits are shown on the charts. Performanceenable you to receive maximum safe utilization from
generally deteriorates rapidly beyond limits. If limits arethe helicopter. The information provided in this chapter
exceeded, minimize the amount and time. Enter theis primarily intended for mission planning and is most
maximum value and time above limits on DA Formuseful when planning operations in unfamiliar areas or
2408-13-1 or 2408-13-1E so proper maintenance actionat extreme conditions. The data may also be used in-
can be taken.flight  to establish unit  or  area standing operating

procedures,  and to inform ground commanders of
performance/r isk  t rade-of fs.  Al though  maximum

7-4. USE OF CHART.performance is not always required, regular use of this
chapter is recommended for the following reasons.

a. Chart  Explanation. The  f i rst  page  of  each
section describes the chart(s) and explains its uses.a. Knowledge of your performance margin will allow

you  to  make  better  decis ions  when  unexpected
b. Reading the Charts. The primary use of eachconditions or alternate missions are encountered.

chart  is  given in an example to help you follow the
route through the chart. The use of of a straight edgeb. Situations requiring maximum performance will
(rule or page edge) and a hard fine point  pencil  isbe more recognized.
recommended to avoid cumulative errors. The majority
of  the charts provide a standard pattern for  use asc. Familiarity with the data will allow performance to
follows: Enter first variable on top left scale, move rightbe computed more easily and quickly.
to the second variable, reflect down at right angles to
the third variable,  reflect  left  at  right  angles to thed . Exper ience  w i l l  be  ga ined  i n  accu ra te l y
fourth variable, reflect down, etc., until the final variableestimating the effects of variables for which data are
is read out at the final scale. In addition to the primarypresented.
use, other uses of each chart are explained in the text
accompanying each set of performance charts.

7-2. GENERAL.
NOTE

The data presented covers the maximum range of
conditions and performance that can reasonably be

An example of an auxiliary use of the chartsexpected. In each area of performance, the effects of
referenced above is as follows: Although theal t i tude,  temperature,  gross  weight,  and  other
hover chart  is  primarily arranged to findparameters  relat ing  to  that  phase  of  f l ight  are
torque required to hover, by entering torquepresented. In addition to the presented data,  your
available as required, maximum skid heightjudgement  and  exper ience  wi l l  be  necessary  to
for hover can be found. In general,  anyaccurately obtain performance under a given set of
single variable can be found if all others arecircumstances. The conditions for the data are listed
known. Also,  the tradeoffs between twounder the title of each chart. The effects of different
variables can be found. For example, at aconditions are discussed in the text  accompanying
given FAT and pressure altitude, you caneach phase of performance. Where practical, data is

presented at  conservative conditions.  However,  NO find the maximum gross weight capability as
GENERAL CONSERVATISM HAS BEEN APPLIED. All free air temperature changes.
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d. Instrument Variations. The data shown in the7-5. DATA BASIS.
performance charts do not account for  instrument
inaccuracies or malfunctions.The type of data used in each performance chart is

generally based on one of the four categories;

a. Flight Test Data. Data obtained by flight test of 7-8. PERFORMANCE DISCREPANCIES.
the helicopter by experienced flight test personnel at
p rec i se  cond i t i ons  us ing  sens i t i ve  ca l i b ra ted

Regular use of this chapter will allow you to monitorinstruments.
i ns t rumen ts  and  o the r  he l i cop te r  sys tems  fo r
malfunctions by comparing actual  performance withb. Derived From Flight Test. Flight  test  data
planned performance. Knowledge will also be gainedobtained on a similar rather than the same helicopter
concerning the effects of variables for which data areand series. Generally small corrections will have been
not  provided  thereby  increasing  the  accuracy  ofmade.
performance predictions.

c. Calculated Data. Data based on tests, but not
on flight test of the complete helicopter.

7-9. DEFINITIONS OF ABBREVIATIONS.
d. Estimated Data. Data based on estimates using

aerodynamics theory or other means but not verified by
a. Abbreviations and symbols used on the charts inflight test.

this chapter are covered in Appendix B and conform to
those established in Military Standard MIL-STD-12,
which is periodically revised to reflect current changes7-6. SPECIFIC CONDITIONS.
in abbreviations usage. Accordingly, it may be noted
that certain previously established definitions haveThe  data  presented  is  accurate  only  for  speci f ic
been replaced by more current abbreviations andconditions listed under the title of each chart. Variables
symbols.for which data is not presented, but which may affect

that phase of performance, are discussed in the text.
Where data is available or reasonable estimates can be

b. For units of  measure,  the same abbreviation
made ,  t he  amoun t  t ha t  each  va r i ab le  a f f ec t s

applies to either the singular or plural form of the unit.
performance will be given.

c. Capitalization and punctuation of abbreviations
7-7. GENERAL CONDITIONS. varies, depending upon the context in which they are

used. In general, lower case abbreviations are used in
In addition to the specified conditions, the following tex t  ma te r i a l ,  whe reas  abb rev ia t i ons  used  i n
general conditions are applicable to the performance illustrations appear in full capital letters. Periods do not
data. usually follow abbreviations; however, periods are used

with abbreviations that could be mistaken for whole
a. Rigging. All airframe and engine controls are words if the period were omitted.

assumed to be rigged within allowable tolerances.

b. Pilot  Technique. Normal pilot  technique is
7-10. TEMPERATURE CONVERSION.assumed. Control movements should be smooth and

continuous.

The  temperature  conversion  chart  ( f igure  7-1)  is
c . H e l i c o p t e r  V a r i a t i o n s . V a r i a t i o n s  i n arranged so that degrees Celsius can be converted

quickly and easily by reading Celsius and lookingperformance between individual helicopters are known
directly across the chart for Fahrenheit equivalence andto exist; however, they are considered to be small and
vice versa.cannot be individually accounted for.
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Figure 7-1. Temperature Conversion Chart
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SECTION II. PERFORMANCE PLANNING
(NOT APPLICABLE)

SECTION III. MAST TORQUE AVAILABLE OH-58D (T703-
AD-700A/250-C30R)

7-11. DESCRIPTION. 7-13. CONDITIONS.

The chart is based on NR, NP 100 percent, and JP-4
The maximum torque available charts (fig. 7-2, sheets fuel,  with bleed air  heater and anti-ice off.  Reduce
1  th rough  3 )  show  the  e f f ec t s  o f  a l t i t ude  and torque available 3 percent if bleed air heater is on, 3.5
temperature on mast torque and engine torque. Both percent if anti-ice is on, and 6.5 percent if both systems

are on. No reduction will occur if torque available ispressure  al t i tude  and  FAT  af fect  engine  power
transmission limited.production. The chart shows power available data at 5

minute,  30 minute,  and continuous operation power
NOTE

ratings in terms of the allowable torque as recorded by
the torquemeter (%Q). Note that  the power output Fuel  grade JP-8/JP-5 will  yield the same
capability of the T703-AD-700A (250-C30R) engine can nautical miles per pound as JP-4. Using JP-

8/JP-5 will  only result  in increased fuelexceed the transmission structural limit (100%Q) under
weightcertain conditions. All %Q data shown in this chapter is

for mast torque.

Prolonged  IGE hover  may  increase  engine  in let
temperature as much as 10 °C; therefore,  a 10 °C
higher FAT must be used to correct for this condition.

7-12. USE OF CHART.

Primary use of the chart is illustrated by the example.
In general, to determine the maximum torque available,
it  is  necessary to know the pressure altitude and
temperature.
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Figure 7-2. Maximum Torque Available Chart (5 Minute Operation) (Sheet 1 of 3)

7-5



TM 1-1520-248-10

Figure 7-2. Maximum Torque Available Chart (30 Minute Operation) (Sheet 2 of 3)
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Figure 7-2. Maximum Torque Available Chart (Continuous Operation) (Sheet 3 of 3)
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SECTION IV. HOVER OH-58D (T703-AD-700A/250-C30R)

maximum hover height. To determine maximum hover7-14. DESCRIPTION.
height, proceed as follows:

The hover charts (fig. 7-3 and 7-4) show hover ceiling
(1) Enter chart at appropriate pressure altitude.and the torque required to hover respectively at various

altitudes, ambient temperatures, gross weights, and
(2) Move right to FAT.

skid heights. Maximum skid height for hover can also
be obtained by using the torque available (fig. 7-2). The (3) Move down to gross weight.
directional control capability is adequate to 35 knots for
all azimuths. (4) Move left to intersection with maximum mast

torque available obtained from figure 7-2.

7-15. USE OF CHART. (5) Read predicted maximum skid height.  The
height is the maximum hover height.

a. The primary use of the charts is illustrated by the
examples. In general, to determine the hover ceiling or

7-16. CONDITIONS.the torque required to hover, it is necessary to know
the pressure altitude, temperature, gross weight, and

The hover charts are based upon calm wind conditions,the desired skid height.
a level  ground surface, and the use of  100 percent
rotor rpm. Controllability during downwind hovering,

b. In addition to its primary use, the hover chart, crosswinds, and rearward flight is adequate in wind
(fig. 7-4) can also be used to determine the predicted conditions in accordance with para 5-12.
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Figure 7-3. Hover Ceiling Charts (5 Minute Operation)(Sheet 1 of 2)
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Figure 7-3. Hover Ceiling Charts (30 Minute Operation)(Sheet 2 of 2)
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Figure 7-4. Hover Power Required Chart
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SECTION V. CRUISE OH-58D (T703-AD-700A/250-C30R)

a. Airspeed.  True and indicated airspeeds are7-17. DESCRIPTION.
present at opposite sides of each chart. On any chart

The cruise charts (fig. 7-5, sheets 1 through 23) show indicated airspeed can be directly converted to true
the mast torque and fuel flow required for level flight at airspeed (or vice versa) by reading directly across the
var ious  pressure  al t i tudes,  airspeeds,  and  gross chart  wi thout  regard  for  other  chart  informat ion.
weights at 100% rpm. Actual mast torque required and Maximum permissible airspeed (Vne) limits appear as
fuel  flow for hover and low speed flight  conditions red lines on some charts. If no red line appears, (Vne)
(speed less than 40 KTAS) will be slightly greater than is above the limits of the chart.
that  shown on the cruise charts.  The hover power
required charts (fig. 7-4) should be used to determine

b. Mast Torque (%Q).  Since pressure altitude and
mast torque required to hover.

temperature are fixed for each chart,  mast torque
varies according to gross weight and airspeed. For pilot

NOTE convenience, all power is presented in terms of mast
torque.

The cruise charts are basically arranged by
FAT groupings. Figure 7-5, sheets 1 thru 23, c. Fuel  Flow.  Fuel  f low  scales  are  provided
a re  based  upon  ope ra t i on  w i th  bas i c opposite the torque scales. On any chart, torque may
configuration.  Each chart  has a line that be converted directly to fuel flow without regard for
represents a ten square foot equivalent flat other chart information. All fuel flows are presented for
p l a t e  d r a g  a r e a .  T h i s  a l l o w s  q u i c k bleed air heater and anti-ice off. Add 2 percent fuel flow
determination of  Delta %Q for other than (about 6 lb/hr) for heater on and increase fuel flow 3
basic configurations. percent (approximately 9 lb/hr) for anti-ice on. If both

are operating, add 5 percent fuel flow (about 15 lb/hr)
to chart values.

7-18. USE OF CHARTS.

d. Maximum Range.  The maximum range linesThe primary use of  the charts is illustrated by the
indicate the combinations of weight and airspeed thatexample provided. The first step for chart use is to
will produce the greatest flight range per gallon of fuelselect  the proper chart,  based upon the pressure
under zero wind conditions. When a maximum rangealtitude and anticipated free air temperature. Normally,
condition does not appear on a chart, it is because thesufficient accuracy can be obtained by selecting the
maximum range  speed  is  beyond  the  maximumchart nearest to the planned cruising altitude and FAT,
permissible speed (Vne); in such cases, use cruisingor the next higher altitude. If  greater accuracy is
speed Vne to obtain maximum range.required,  interpolat ion  between  al t i tudes  and/or

temperatures will be required (see example on page 7-
14). You may enter the charts on any side (TAS, IAS, e. Maximum Endurance and Rate of Climb.  The
mas t  t o rque ,  o r  f ue l  f l ow) ,  move  ve r t i ca l l y  o r maximum endurance and rate of climb lines indicate
horizontally to the gross weight, then to the other three the airspeed for minimum torque required to maintain
parameters.  Maximum performance conditions are level flight for each gross weight, FAT, and pressure
determined by entering the chart where the maximum altitude. Since minimum torque will provide minimum
range or maximum endurance and rate of climb lines fuel flow, maximum flight endurance will be obtained at
intersect the appropriate gross weight,  then read the airspeeds indicated.
a i r speed ,  f ue l  f l ow ,  and  %Q  mas t  t o rque .  Fo r
conservatism, use the gross weight at the beginning of
cruise flight. For greater accuracy on long flights, it is

7-19. CONDITIONS.preferable to determine cruise information for several
flights segments in order to allow for decreasing fuel
weights  (reduced  gross  weight) .  The  fol lowing The cruise charts are based upon operation at 100%
parameters  contained  in  each  chart  are  fur ther engine rpm, 716 °C, and basic inlet  configuration
explained as follows: (without inlet blast shield).
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Figure 7-5. Cruise Chart, FAT -30 °C, Sea Level to 2000 Feet (Sheet 1 of 23)

7-13



TM 1-1520-248-10

7-14



TM 1-1520-248-10

Figure 7-5. Cruise Chart, FAT -30 °C, 4000 to 6000 Feet (Sheet 2 of 23)
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Figure 7-5. Cruise Chart, FAT -30 °C, 8000 to 10000 Feet (Sheet 3 of 23)
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Figure 7-5. Cruise Chart, FAT -30 °C, 12000 to 14000 Feet (Sheet 4 of 23)
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Figure 7-5. Cruise Chart, FAT -15 °C, Sea Level to 2000 Feet (Sheet 5 of 23)
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Figure 7-5. Cruise Chart, FAT -15 °C, 4000 to 6000 Feet (Sheet 6 of 23)
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Figure 7-5. Cruise Chart, FAT -15 °C, 8000 to 10000 Feet (Sheet 7 of 23)
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Figure 7-5. Cruise Chart, FAT -30 °C, 12000 to 14000 Feet (Sheet 8 of 23)
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Figure 7-5. Cruise Chart, FAT 0 °C, Sea Level to 2000 Feet (Sheet 9 of 23)
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Figure 7-5. Cruise Chart, FAT 0 °C, 4000 to 6000 Feet (Sheet 10 of 23)
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Figure 7-5. Cruise Chart, FAT 0 °C, 8000 to 10000 Feet (Sheet 11 of 23)
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Figure 7-5. Cruise Chart, FAT 0 °C, 12000 to 14000 Feet (Sheet 12 of 23)
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Figure 7-5. Cruise Chart, FAT +15 °C, Sea Level to 2000 Feet (Sheet 13 of 23)
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Figure 7-5. Cruise Chart, FAT +15 °C, 4000 to 6000 Feet (Sheet 14 of 23)
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Figure 7-5. Cruise Chart, FAT +15 °C, 8000 to 10000 Feet (Sheet 15 of 23)
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Figure 7-5. Cruise Chart, FAT +15 °C, 12000 to 14000 Feet (Sheet 16 of 23)
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Figure 7-5. Cruise Chart, FAT +30 °C, Sea level to 2000 Feet (Sheet 17 of 23)
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Figure 7-5. Cruise Chart, FAT +30 °C, 4000 to 6000 Feet (Sheet 18 of 23)
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Figure 7-5. Cruise Chart, FAT +30 °C, 8000 to 10000 Feet (Sheet 19 of 23)
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Figure 7-5. Cruise Chart, FAT +45 °C, Sea level to 2000 Feet (Sheet 20 of 23)
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Figure 7-5. Cruise Chart, FAT +45 °C, 4000 to 6000 Feet (Sheet 21 of 23)
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Figure 7-5. Cruise Chart, FAT +55 °C, Sea Level to 2000 Feet (Sheet 22 of 23)
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Figure 7-5. Cruise Chart, FAT +55 °C, 4000 to 6000 Feet (Sheet 23 of 23)
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SECTION VI. DRAG OH-58D (T703-AD-700A/250-C30R)

7-20. DESCRIPTION. 7-21. USE OF CHART.

The drag chart (fig. 7-6) shows the basic configuration
Th i s  cha r t  i s  used  to  ad jus t  c ru i se  cha r t s  f o ror the equivalent flat  plate drag area changes for
appropriate torque and fuel flow due to equivalent flatadditional helicopter modifications. The cruise charts
plate drag area change (∆F). Examples of change indepict the basic (baseline) configuration which includes

the drag for the mast mounted sight,  a universal torque required due to equivalent flat plate drag area
weapon pylon with ejector racks on both sides, a 7 shot change (∆F) from primary (baseline) configuration to an
rocket pod on right side, a .50 caliber machine gun and external load configuration and increase in drag area
ammo magazine on left side, and a standard landing due to external cargo load are shown below.
gear, and both crew doors installed.

7-22. CONDITIONS.

The drag chart is based upon level aircraft attitude and
100% NR and NP.
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Figure 7-6. Drag Chart (Sheet 1 of 2)
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Figure 7-6. Drag Chart (Sheet 2 of 2)
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SECTION VII. CLIMB-DESCENT OH-58D (T703-AD-700A/
250-C30R)

obtain a total  climb or descent torque. The torque7-23. CLIMB-DESCENT CHART.
required for level flight is obtained from the appropriate
cruise chart.The climb-descent chart (fig. 7-7 and 7-8) show the

change in torque above or below torque required for
l eve l  f l i gh t  unde r  t he  same  g ross  we igh t  and

b. By entering the bottom of the grid with a known
atmospheric conditions to obtain a given rate of climb

torque change, moving upward to the gross weight, and
or descent.

then left, the corresponding rate of climb or descent
may also be obtained.

7-24. USE OF CHART.

7-25. CONDITIONS.The primary uses of the chart are illustrated by the
chart examples.

The climb-descent chart is based on the use of 100%
a. The torque change obtained from the grid scale rpm. The rate of climb (descent presented is for steady

must be added to (for climb) or subtracted from (for state  condi t ions  and  rpm bleed  could  increase
descent) the torque required for level flight in order to (decrease) rate of climb (descent) shown.
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Figure 7-7. Climb-Descent Chart
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Figure 7-8. Climb Performance Chart
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SECTION VIII. FUEL FLOW OH-58D (T703-AD-700A/250-
C30R)

temperature. Enter at the pressure altitude, move right7-26. FLAT PITCH FUEL FLOW CHART.
to FAT then move down and read fuel flow. Refer to the

The flat pitch fuel flow chart (fig. 7-9) shows the fuel cruise charts to obtain fuel  flow for cruise power
flow at flat pitch. conditions.

7-27. USE OF CHART. 7-28. CONDITIONS.
The primary use of  the chart  is  illustrated by the

This chart is based upon the use of JP-8 fuel and 100%example.  To determine the flat  pitch fuel  flow, it  is
necessary to know pressure altitude and free air rpm.
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Figure 7-9. Flat Pitch Fuel Flow Chart
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percent with the bleed air heater on and 3 percent with7-29. FUEL FLOW VS TORQUE CHART.
anti-ice on. When both systems are on, increase fuel

The fuel  flow for this helicopter (particle separator flow 5 percent.  Also a range or endurance penalty
installed) is presented in figure 7-10. Fuel  flow vs should be accounted for when working cruise chart
torque shows fuel  flow in pounds-per-hour versus data. A fairly accurate rule-of-thumb to correct fuel flow
torquemeter %Q for pressure altitudes from sea level to for temperatures other than 0 °C FAT is to increase
12,000 feet and for 0 °C free air temperature. (decrease)  fuel  f low  one  percent  for  each  10 °C

increase (decrease) in FAT.

7-30. USE OF CHART.

7-31. CONDITIONS.The primary use of  this chart  is  illustrated by the
examples to determine fuel  flow. It  is  necessary to

The chart is based on JP-8 fuel, 100% rpm and bleedknow the mast torque (%Q) and the FAT as well as the
air heater and anti-ice off.pressure altitude. Fuel  flow will  increase about 2
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Figure 7-10. Fuel Flow vs Torque Chart
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SECTION IX. MAST TORQUE AVAILABLE OH-58D  (250-
C30R/3)

7-32. DESCRIPTION. 7-34. CONDITIONS.

The chart is based on NR, NP 100 percent, and JP-8
The maximum torque available chart (fig. 7-11, sheets fuel,  with bleed air  heater and anti-ice off.  Reduce
1 and 2) shows the effects of altitude and temperature torque available 3 percent if bleed air heater is on, 3.5
on mast torque and engine torque. Both pressure percent if anti-ice is on, and 6.5 percent if both systems
altitude and FAT affect engine power production. The are on. No reduction will occur if torque available is
chart shows power available data at 30 minute and transmission limited.
continuous operation power ratings in terms of  the

NOTEallowable torque as recorded by the torquemeter (%Q).
Note that the power output capability of the 250-C30R/

Fuel  grade JP-8/JP-5 will  yield the same3 engine can exceed the transmission structural limit
nautical miles per pound as JP-4. Using JP-(100%Q) under certain conditions. All %Q data shown
8/JP-5 will  only result  in increased fuel

in this chapter is for mast torque. weight.

Prolonged  IGE hover  may  increase  engine  in let
temperature as much as 10 °C; therefore,  a 10 °C
higher FAT must be used to correct for this condition.

7-33. USE OF CHART.

Primary use of the chart is illustrated by the example.
In general, to determine the maximum torque available,
it  is  necessary to know the pressure altitude and
temperature.
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Figure 7-11. Maximum Torque Available Chart (30 Minute Operation) (Sheet 1 of 2)
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Figure 7-11. Maximum Torque Available Chart (Continuous Operation) (Sheet 2 of 2)
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SECTION X. HOVER OH-58D  (250-C30R/3)

maximum hover height. To determine maximum hover7-35. DESCRIPTION.
height, proceed as follows:

The hover charts (figures 7-12 through 7-14, sheets 1
(1) Enter chart at appropriate pressure altitude.through 4) show hover ceiling and the torque required

to hover respectively at  various altitudes, ambient
(2) Move right to FAT.temperatures,  gross  weights,  and  skid  heights.

Maximum skid height for hover can also be obtained by
(3) Move down to gross weight.

using the torque available (fig. 7-11). The directional
control  capabi l i ty  is  adequate  to  35  knots  for  a l l (4) Move left to intersection with maximum mast
azimuths. torque available obtained from figure 7-11.

(5) Read predicted maximum skid height.  The
7-36. USE OF CHART. height is the maximum hover height.

a. The primary use of the charts is illustrated by the
examples. In general, to determine the hover ceiling or 7-37. CONDITIONS.
the torque required to hover, it is necessary to know
the pressure altitude, temperature, gross weight, and The hover charts are based upon clam wind conditions,
the desired skid height. a level  ground surface, and the use of  100 percent

rotor rpm. Controllability during down wind hovering,
crosswinds, and rearward flight is adequate in windb. In addition to its primary use, the hover chart (fig.

7-14) can also be used to determine the predicted conditions in accordance with para 5-12.
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Figure 7-12. Hover Ceiling Chart, 30 Minute Operation (Out of Ground Effect)(Sheet 1 of 2)
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Figure 7-12. Hover Ceiling Chart, 30 Minute Operation (3 Ft Skid Height)(Sheet 2 of 2)

7-54



TM 1-1520-248-10

Figure 7-13. Hover Ceiling Chart, Continuous Operation (Out of Ground Effect)(Sheet 1 of 2)
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Figure 7-13. Hover Ceiling Chart, Continuous Operation (3 Ft Skid Height)(Sheet 2 of 2)
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Figure 7-14. Hover Power Required Chart (Out of Ground Effect)(Sheet 1 of 2)
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Figure 7-14. Hover Power Required Chart (3 Ft Skid Height)(Sheet 2 of 2)
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SECTION XI. CRUISE OH-58D  (250-C30R/3)

a. Airspeed. True and indicated airspeeds are7-38. DESCRIPTION.
present at opposite sides of each chart. On any chart

The cruise charts (fig. 7-15, sheets 1 thru 23) show the indicated airspeed can be directly converted to true
mast torque and fuel flow required for level flight at airspeed (or vice versa) by reading directly across the
var ious  pressure  al t i tudes,  airspeeds,  and  gross chart  wi thout  regard  for  other  chart  informat ion.
weights at 100% rpm. Actual mast torque required and Maximum permissible airspeed (Vne) limits appear as
fuel  flow for hover and low speed flight  conditions red lines on some charts. If no red line appears, Vne is
(speed less than 40 KTAS) will be slightly greater than above the limits of the chart.
that  shown on the cruise charts.  The hover power
required charts (fig. 7-14) should be used to determine

b. Mast Torque (%Q). Since pressure altitude and
mast torque required to hover.

temperature are fixed for each chart,  mast torque
varies according gross weight and airspeed. For pilot

NOTE convenience, all power is presented in terms of mast
torque.

The cruise charts are basically arranged by
FAT groupings. Figure 7-15, sheets 1 thru c. Fuel  Flow. Fuel  f low  scales  are  provided
23, are based upon operation with basic opposite the torque scales. On any chart, torque may
configuration.  Each chart  has a line that be converted directly to fuel flow without regard for
represents a 10 square foot equivalent flat other chart information. All fuel flows are presented for
p l a t e  d r a g  a r e a .  T h i s  a l l o w s  q u i c k bleed air heater and anti-ice off. Add 2 percent fuel flow
determination of  Delta %Q for other than (about 6 lb/hr) for heater on and increase fuel flow 3
basic configurations. precent (approximately 9 lb/hr) for anti-ice on. If both

are operating, add 5 percent fuel flow (about 15 lb/hr)
to chart values.

7-39. USE OF CHARTS.

d. Maximum Range. The maximum range linesThe primary use of  the charts is illustrated by the
indicate the combinations of weight and airspeed thatexample provided. The first step for chart use is to
will produce the greatest flight range per gallon of fuelselect  the proper chart,  based upon the pressure
under zero wind conditions. When a maximum rangealtitude and anticipated free air temperature. Normally,
condition does not appear on a chart, It is because thesufficient accuracy can be obtained by selecting the
maximum range  speed  is  beyond  the  maximumchart nearest to the planned cruising altitude and FAT,
permissible speed (Vne); in such cases, use cruisingor the next higher altitude. If  greater accuracy is
speed Vne to obtain maximum range.required,  interpolat ion  between  al t i tudes  and/or

temperatures will be required (see example on page 7-
62). You may enter the charts on any side (TAS, IAS, e. Maximum Endurance and Rate of Climb. The
mas t  t o rque ,  o r  f ue l  f l ow) ,  move  ve r t i ca l l y  o r maximum endurance and rate of climb lines indicate
horizontally to the gross weight, then to the other three the airspeed for minimum torque required to maintain
parameters.  Maximum performance conditions are level flight for each gross weight, FAT, and pressure
determined by entering the chart where the maximum altitude. Since minimum torque will provide minimum
range or maximum endurance and rate of climb lines fuel flow, maximum flight endurance will be obtained at
intersect the appropriate gross weight,  then read the airspeeds indicated.
airspeed,  fuel  f low,  and  mast  torque  (%Q).  For
conservatism, use the gross weight at the beginning of
cruise flight. For greater accuracy on long flights, it is 7-40. CONDITIONS.
preferable to determine cruise information for several
flights segments in order to allow for decreasing fuel

The cruise charts are based upon operation at 100%weights  (reduced  gross  weight) .  The  fol lowing
engine rpm, 801 °C, and basic inlet  configurationparameters  contained  in  each  chart  are  fur ther
(without inlet blast shield).explained as follows:
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Figure 7-15. Cruise Chart, FAT -30 °C, Sea Level to 2000 Feet (Sheet 1 of 23)
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Figure 7-15. Cruise Chart, FAT -30 °C, 4000 to 6000 Feet (Sheet 2 of 23)
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Figure 7-15. Cruise Chart, FAT -30 °C, 8000 to 10000 Feet (Sheet 3 of 23)
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Figure 7-15. Cruise Chart, FAT -30 °C, 12000 to 14000 Feet (Sheet 4 of 23)
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Figure 7-15. Cruise Chart, FAT -15 °C, Sea Level to 2000 Feet (Sheet 5 of 23)
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Figure 7-15. Cruise Chart, FAT -15 °C, 4000 to 6000 Feet (Sheet 6 of 23)
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Figure 7-15. Cruise Chart, FAT -15 °C, 8000 to 10000 Feet (Sheet 7 of 23)
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Figure 7-15. Cruise Chart, FAT -15 °C, 12000 to 14000 Feet (Sheet 8 of 23)
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Figure 7-15. Cruise Chart, FAT 0 °C, Sea Level to 2000 Feet (Sheet 9 of 23)
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Figure 7-15. Cruise Chart, FAT 0 °C, 4000 to 6000 Feet (Sheet 10 of 23)
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Figure 7-15. Cruise Chart, FAT 0 °C, 8000 to 10000 Feet (Sheet 11 of 23)
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Figure 7-15. Cruise Chart, FAT 0 °C, 12000 to 14000 Feet (Sheet 12 of 23)
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Figure 7-15. Cruise Chart, FAT +15 °C, Sea Level to 2000 Feet (Sheet 13 of 23)
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Figure 7-15. Cruise Chart, FAT +15 °C, 4000 to 6000 Feet (Sheet 14 of 23)
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Figure 7-15. Cruise Chart, FAT +15 °C, 8000 to 10000 Feet (Sheet 15 of 23)
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Figure 7-15. Cruise Chart, FAT +15 °C, 12000 to 14000 Feet (Sheet 16 of 23)
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Figure 7-15. Cruise Chart, FAT +30 °C, Sea Level to 2000 Feet (Sheet 17 of 23)
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Figure 7-15. Cruise Chart, FAT +30 °C, 4000 to 6000 Feet (Sheet 18 of 23)
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Figure 7-15. Cruise Chart, FAT +30 °C, 8000 to 10000 Feet (Sheet 19 of 23)
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Figure 7-15. Cruise Chart, FAT +45 °C, Sea Level to 2000 Feet (Sheet 20 of 23)
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Figure 7-15. Cruise Chart, FAT +45 °C, 4000 to 6000 Feet (Sheet 21 of 23)
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Figure 7-15. Cruise Chart, FAT +55 °C, Sea Level to 2000 Feet (Sheet 22 of 23)
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Figure 7-15. Cruise Chart, FAT +55 °C, 4000 to 6000 Feet (Sheet 23 of 23)
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SECTION XII. DRAG OH-58D  (250-C30R/3)

7-41. DESCRIPTION. 7-42. USE OF CHART.

The drag chart (fig. 7-16) shows the basic configuration
Th i s  cha r t  i s  used  to  ad jus t  c ru i se  cha r t s  f o ror the equivalent flat  plate drag area changes for
appropriate torque and fuel flow due to equivalent flatadditional helicopter modifications. The cruise charts
plate drag area change (∆F). Examples of change indepict the basic (baseline) configuration which includes

the drag for the mast mounted sight,  a universal torque required due to equivalent flat plate drag area
weapon pylon with ejector racks on both sides, a 7 shot change (∆F) from primary (baseline) configuration to an
rocket pod on right side, a .50 caliber machine gun and external load configuration and increase in drag area
ammo magazine on left, and a standard landing gear due to external cargo load are shown below.
and both crew doors installed.

7-43. CONDITIONS.

The drag chart is based upon level aircraft attitude and
100% NR and NP.
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Figure 7-16. Drag Chart (Sheet 1 of 2)
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Figure 7-16. Drag Chart (Sheet 2 of 2)
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SECTION XIII. CLIMB-DESCENT OH-58D  (250-C30R/3)

obtain a total  climb or descent torque. The torque7-44. CLIMB-DESCENT CHART.
required for level flight is obtained from the appropriate
cruise chart.The climb-descent chart (fig. 7-17 and 7-18) shows the

change in torque above or below torque required for
l eve l  f l i gh t  unde r  t he  same  g ross  we igh t  and

b. By entering the bottom of the grid with a known
atmospheric conditions to obtain a given rate of climb

torque change, moving upward to the gross weight, and
or descent. then left, the corresponding rate of climb or descent

may also be obtained.

7-45. USE OF CHART.

7-46. CONDITIONS.The primary uses of the chart are illustrated by the
chart examples.

The climb-descent chart is based on the use of 100%
a. The torque change obtained from the grid scale rpm. The rate of climb (descent presented is for steady

state  condi t ions)  and  rpm bleed  could  increasemust be added to (for climb) or subtracted from (for
(decrease) rate of climb (descent) shown.descent) the torque required for level flight in order to
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Figure 7-17. Climb-Descent Chart
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TIME, DISTANCE AND FUEL
   
   
   
GROSS WEIGHT = 4750 LB
INITIAL ALTITUDE = 7000 FT
FAT AT INITIAL ALTITUDE = 21°C
FINAL ALTITUDE = 11000 FT

Figure 7-18. Climb Performance Chart
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SECTION XIV. FUEL FLOW OH-58D  (250-C30R/3)

temperature. Enter at the pressure altitude, move right7-47. FLAT PITCH FUEL FLOW CHART.
to FAT then move down and read fuel flow. Refer to the
cruise charts to obtain fuel  flow for cruise powerThe flat pitch fuel flow chart (fig. 7-19) shows the fuel
conditions.flow at flat pitch.

7-48. USE OF CHART. 7-49. CONDITIONS.

The primary use of  the chart  is  illustrated by the
This chart is based upon the use of JP-8 fuel and 100%example.  To determine the flat  pitch fuel  flow, it  is

necessary to know pressure altitude and free air rpm.
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Figure 7-19. Flat Pitch Fuel Flow Chart
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percent with the bleed air heater on and 3 percent with7-50. FUEL FLOW VS TORQUE CHART.
anti-ice on. When both systems are on, increase fuel

The fuel flow for this helicopter is presented in figure 7- flow 5 percent.  Also a range or endurance penalty
20. Fuel flow vs torque shows fuel flow in pounds-per- should be accounted for when working cruise chart
hour versus torquemeter (%Q) for pressure altitudes data. A fairly accurate rule-of-thumb to correct fuel flow
from sea level  to 12,000 feet and for 0°C free air for  temperatures other than 0°C FAT is to increase
temperature. (decrease)  fuel  f low  one  percent  for  each  10°C

increase (decrease) in FAT.

7-51. USE OF CHART.

7-52. CONDITIONS.The primary use of  this chart  is  illustrated by the
examples to determine fuel  flow. It  is  necessary to

The chart is based on JP-8 fuel, 100% rpm and bleedknow the mast torque (%Q) and the FAT as well as the
air heater and anti-ice off.pressure altitude. Fuel  flow will  increase about 2
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Figure 7-20. Fuel Flow vs Torque Chart
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CHAPTER 8

NORMAL PROCEDURES

SECTION I. MISSION PLANNING

passenger briefings;  items that do not pertain to a8-1. MISSION PLANNING.
specific mission may be omitted.

Mission planning begins when the mission is assigned
(1) Crew introduction.and extends to the preflight check of the helicopter. It

includes, but is not limited to, checks of operating limits (2) Equipment.
and  res t r i c t i ons ;  we igh t ,  ba lance  and  l oad ing ;

(a) Personal to include ID tags.performance; publications; flight plan; and crew and
passenger briefings. The pilot shall ensure compliance (b) Professional.
with the contents of this manual which are applicable to

(c) Survival.the mission.

(3) Flight data.

8-2. AVIATION LIFE SUPPORT EQUIPMENT. (a) Route.

(b) Altitude.All aviation life support equipment required for mission,
e.g., helmets, gloves, survival vests, survival kits, etc.,

(c) Time enroute.
shall be checked.

(d) Weather.

(4) Normal procedures.8-3. CREW DUTIES/RESPONSIBILITIES.
(a) Entry/exit of helicopter and danger areas.The pilot in command is responsible for all aspects of

mission  planning,  pref l ight ,  and  operat ion  of  the (b) Seating.
helicopter. He will assign duties and functions to the
other crewmember as required. Prior  to or during WARNING
preflight, the pilot will brief the CPG on items pertinent
to the mission; e.g., performance data, monitoring of

Demonstrate  to  passenger  how andi ns t rumen ts ,  commun ica t i ons ,  and  emergency
where loose carry-on equipment will beprocedures.
secured. Demonstrate to passenger how
seat belts and shoulder harnesses are toa . C r e w  B r i e f i n g . A  c rew  b r i e f i ng  sha l l  be
be used and how they are to be securedconducted to ensure a thorough understanding of
when exiting.individual and team responsibilities. The briefing should

include, but not be limited to, the responsibilities of (c) Seat belts.
each crewmember to include groundcrew, and the

(d) Movement in the helicopter.coordination necessary to complete the mission in the
most efficient  manner.  A review of  visual  signals is

(e) Internal communication.
desirable when ground guides do not have voice
communication with the crew. (f) Security of equipment.

(g) Smoking.
WARNING

(h) Oxygen.

(i) Refueling.When a passenger is being carried, the
cyclic  stick  shall  be  locked  and  the (j) Weapons/Laser.
collective shall  be removed to prevent

(k) Protective masks.inadvertent manipulation of the controls.

(l) Parachutes.
b. Passenger Briefing. The following is a guide

that  should  be  used  in  accompl ishing  required (m) Ear protection.
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(n) Aviation life support equipment (ALSE). (c) Emergency landing/ditching procedures.

(5) Emergency procedures. (d) Bail out.

(a) Emergency exits. (e) Survival.

(b) Emergency equipment. (f) Recovery.

SECTION II. OPERATING PROCEDURES AND MANEUVERS

detailed procedure for this step is included in the8 - 4 . O P E R A T I N G  P R O C E D U R E S  A N D
performance section of the condensed checklist.MANEUVERS.

This section deals with normal procedures and includes The symbol asterisk “*” indicates that performance of
all steps necessary to ensure safe, efficient operation the step is mandatory for all thru-flights. The asterisk
of the helicopter from the time a preflight begins until applies only to checks performed prior  to takeoff.

Placarded items appear in uppercase.the flight is completed and the helicopter is parked and
secured.  Your  f ly ing  exper ience  is  recognized;
therefore, basic flight principles are avoided. Only the
duties of the minimum crew necessary for the actual 8-6. CHECKLIST.
operation of  the helicopter are included. Additional
crew duties are covered as necessary in Section I,

Normal procedures are given primarily in checklist formCREW DUTIES.  Mission  equipment  checks  are
and amplified as necessary in accompanying paragraphcontained  in  Chapter  4,  MISSION EQUIPMENT.
form when a detailed description of  a procedure or

Procedures specifically related to instrument flight that
maneuver is required. A condensed version of  the

are different from normal procedures are covered in
amplified checklist,  omitting all  explanatory text,  is

this section, following normal procedures. Descriptions
contained in the operators checklist.  To provide for

of functions, operations, and effects of controls are easier cross-referencing, the procedural steps in the
covered in Section IV, FLIGHT CHARACTERISTICS, check l i s t  a re  numbered  to  co inc ide  w i th  t he
and are repeated in this section only when required for corresponding numbered steps in this manual.  The
emphasis.  Checks that must be performed under thru-flight checklist, consisting of only the steps having
adverse environmental conditions, such as desert and an asterisk, may be used for subsequent flights on the
co ld -wea the r  ope ra t i ons ,  supp lemen t  no rma l same day or for the first flight of the day in combat
procedures checks in this section and are covered in operations when authorized by the commander.
S e c t i o n  V ,  A D V E R S E  E N V I R O N M E N T A L
CONDITIONS.

8-7. PREFLIGHT CHECK.

8-5. SYMBOLS DEFINITION.
The pilot walk-around and interior checks are outlined
in the following procedures. The preflight check is notThe symbol “O” shall be used to indicate “if installed.”
intended to be a detailed mechanical inspection. TheThose duties which are normally the responsibility of
steps that are essential for safe helicopter operationthe CPG will be indicated by a circle around the step
are included (fig. 8-1). The preflight may be made as

number;  i .e. , 4. .  Starter  and  IGN SYS circui t comprehensive as conditions warrant at the discretion
breakers   In. The symbol star “ ” indicates that a of the pilot.
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Figure 8-1. Exterior Check Diagram
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failed or the R MCPU circuit breaker is8-8. BEFORE EXTERIOR CHECK.
pulled.

WARNING
7. Cockpit (power on)   Check as follows:

Do not preflight until armament systems a.  IGN circuit breaker switch   OFF.
are safe.

b. FUEL BOOST switch   OFF.
O* 1. Weapons systems   Safe.

c. ESNTL BUS switch   START.
a. Ejector rack   Pins installed.

d. BATT 1 switch   BATT 1.
b. Weapon system load status   Verify.

WARNING
c. HELLFIRE launcher SAFE/ARM switch 

SAFE.
To prevent  eye  damage,  do  not  look
directly at NVG searchlight when light isd. MASTER ARM switch   OFF.
on.

e. Jettison switches   Covers down.
e. Lights   Check  i f  use  is  ant ic ipated.

(Search, anticollision, position, IR search,* 2. LASER ARM/STBY/OFF switch   OFF.
and interior).

3. Publications   Check as required; DA Forms,
f. MPD   Check battery voltage (21 volts2408 series, DD Form 1896, 365-4 (Form F),

minimum required for a battery start), andcompass  card,  operator ’s  manual  ( -10),
fuel quantity.checklist (-CL), and locally required forms,

records, and publications.
g. Caution, warning, and advisory messages 

Review and acknowledge.* 4. Covers,  locking  devices,  t iedowns,  and
grounding cables   Removed as required
and secure. h. (CDS2)  ENGINE MONITOR/ FADEC

MONITOR and ENGINE HISTORY pages 
Check; record faults or values that exceed5. Main rotor blades   Check.
limitations, if any.

* 6. Ignition keylock switch   On.
i. NVG power converters   Check and test if

use is anticipated,WARNING

j. BATT 1 switch   OFF.

• (CDS2) Weapons can be inadvertently
8. Cockpit right side   Check as follows;fired while the aircraft is on the ground

if the MASTER switch is in the ARMED
a. (CDS2) DTR/  DRU   DTC/DTM, installposition, electrical power is applied to

as required.the aircraft, and either the Integrated
System Processor (ISP) has failed or
the ISP circuit breaker is pulled. b. First aid kit   Check.

•  Weapons can be inadvertently fired
c. Pilot seat, seat belt, shoulder harness, andwhile the aircraft is on the ground if

armor side panel   Check.the MASTER switch is in the ARMED
position, electrical power is applied to
the aircraft, and either the R MCPU has d. Flight controls   Check and adjust.
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CAUTION CAUTION

Cargo shall  not be placed in avionics
To prevent possible inadvertent contact compartment.
of pilot cyclic grip with instrument panel,
the  maximum allowable  pilot  cyclic

3. Avionics compartment   Check as follows: (ifadjusting limits are as follows:
accessible).

(1) AFT position   Full AFT.
a. Electrical and avionics components cables(2) FWD position   From full AFT position,

and connectors   Check.a  forward  al lowable  set t ing  of  two
complete turns of the adjustment knob.

b. Inertia reel   Check.

8-9. EXTERIOR CHECK (FIG. 8-1). c. Access door   Check and secure.

O d. AVR-2A forward sensor unit   Check.8-10. FORWARD FUSELAGE   RIGHT SIDE 
AREA 1. 4. Fuel   Check; cap secure.

O 1. Crew door   Check; condition, emergency * 5. Hydraulic servos and flight controls   Check;
release mechanism, and hinges. check  hyd rau l i c  f i l t e r  bu t tons ,  SCAS

actuators,  and  IFF  antenna  connectors.
2. Static port   Check. Secure door.

CAUTION 6. Transmission cowling   Check; cowling for
damage and security, and inlet blast shield (if
installed) for condition and obstructions.

Absence of lateral rocking motion about
aft crosstube center mounting bolt could * 7. Transmission   Check; lines,  cables,  and
result in ground resonance and airframe connec t i ons  fo r  cond i t i on  and  l eaks ,
structural damage. transmission oil level. Secure door.

3. Landing gear   Check crosstubes, skid, skid 8. Particle separator   Check condition and
shoes, and weight on gear switch. Check aft unobstructed.
crosstube mount and check lateral rocking
motion about the aft center mounting bolt by * 9. Engine compartment   Check lines, cables,
applying light oscillating pressures at the aft and connections for condition and leaks, and
upper intermediate fuselage. overal l  condi t ion  of  engine  components.

Secure door.
4. Underside of fuselage   Check; condition,

antennas, and cargo suspension assembly (if 10. Fuselage   Check; condition, drain lines and
installed). vents, AC external power receptacle, lights,

AVR-2A aft  sensor unit,  if  installed,  and
5. F u e l  s a m p l e   D r a i n  a n d  c h e c k  f o r antennas.

contamination.

11. Oil tank   Check; tank condition and filler
cap secure.8-11. INTERMEDIATE FUSELAGE   RIGHT

SIDE   AREA 2.
8-12. TAILBOOM   RIGHT SIDE   AREA 3.

O * 1. Weapons system   Check.

* 1. Tailboom   Check condition as other items
2. UWP   Check. are checked:
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O a. AN/ALQ-144 IR Jammer Transmitter  and CAUTION
moun t   Check ;  cond i t i on ,  secu r i t y ,
electrical  cables,  and covert  windows for

Prior to servicing engine oil,  refer tocleanliness.
procedures contained in paragraph 2-95
to preclude over-servicing and engineb. Driveshaft  cover   Check; condition and
damage or possible engine failure.security.

* 2. Engine oil level   Check.c. Antennas   Check.

3. Oil  tank compartment   Check; oil  coolerd. Horizontal  stabilizer   Check condition,
blower,  driveshaft,  oil  lines,  and oil  filterexpandable bolts, and position light.
bypass indicator button in. Secure door.

8-13. TAILBOOM   AFT   AREA 4. 4. Fuselage   Check; condition, lights, AVR-2A
aft  sensor unit,  if  installed,  antennas, and
heater vent.* 1. Tailboom   Check; condition as other items

are checked:
CAUTION

a. Ve r t i ca l  f i n   Check ;  cond i t i on  and
antenna connections.

T o  p r e v e n t  d a m a g e  t o  e l e c t r i c a l
components all equipment placed in aftb. Tail skid   Check; condition and security.
electrical compartment shall be clear of
electrical  components  and  properly

c. Lights   Check.
secured.

* 2. Tail  rotor gearbox   Check condition,  oil
5. Aft  electrical  compartment   Check; (OH-l eve l ,  f i l l e r  cap  secu re ,  and  e lec t r i ca l

58D)  ESC/ (OH-58D(R))  ECU connectionsconnections.
and PA sensing port unobstructed, condition
and  connec t i ons  on  e lec t r i ca l  av ion i c

* 3. Tail rotor   Check.
components, circuit breakers in, aft battery
connected (if installed), AVTR tape installed
as desired and secure loose equipment.8-14. TAILBOOM   LEFT SIDE   AREA 5.
Secure door.

* 1. Tailboom   Check condition as other items
* 6. Engine compartment   Check; lines, cablesare checked:

and connectors for condition and leaks, fuel
filter  bypass indicator and engine oil  filtera. Driveshaft  cover   Check condition and
bypass  indicator  buttons  in,  and  overal lsecurity.
condition of engine components. Secure door.

b. Antennas   Check.
* 7. Transmission   Check; lines,  cables,  and

connec t i ons  fo r  cond i t i on  and  l eaks ,c. Horizontal  stabilizer   Check condition,
transmission oil filter bypass indicator buttonexpandable bolts, and position light.
in. Secure door.

O d. AN/ALQ-144 IR Jammer Transmitter  and
8. Particle separator   Check; condition andmoun t   Check ;  cond i t i on ,  secu r i t y ,

unobstructed.electrical  cables,  and covert  windows for
cleanliness.

* 9. Hydraul ic  reservoir   Check  f lu id  level .
Secure door.

8-15. INTERMEDIATE FUSELAGE   LEFT
SIDE   AREA 6. 10. Transmission cowling   Check; cowling for

damage and security, and inlet blast shield (if
1. Oil cooler fan exhaust   Check. installed) for condition and obstructions.
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4. Landing gear   Check; crosstubes, skid, skid
8-16. FUSELAGE   TOP   AREA 7. shoes, and aft crosstube mount.

1. Engine exhaust   Check. 5. Underside of fuselage   Check; condition,
antennas, and cargo suspension assembly (if
installed).2. Anticollision light   Check.

O 6. Crew door   Check; condition, emergency3. Eng ine  i n l e t  p l enum  w indow   Check
release mechanism, and hinges.condition.

7. Cockpit left side   Check as follows:4. Hydraulic reservoir   Check; condition, filler
cap secure.

a. Fire extinguisher   Check.
5. Hydraulic servos and flight controls   Check.

b. CPG seat, seat belt shoulder harness and
armor side panel   Check. Secure seat belt6. Transmission oil filler   Check cap secure.
and shoulder harness if seat is not used.

* 7. Swashplate and flight controls   Check.
WARNING

* 8. Main rotor system   Check.

If the CPG cyclic is to be used as a flight
O* 9. MMS   Check; temperature tape within ± 10

control, the cyclic shall be engaged.°C of ambient temperature or within +60 °C if
MMS has been operating, turret vent screens,

c. Flight controls   Check as follows:coo lan t  f i l l e r  cap ,  cond i t i on  o f  senso r
(1) CPG collective   Secure or remove aswindows, and security of  upper should.  If

required.MMS is  not  instal led  check  cover  plate
(2) CPG cyclic   Engage/disengage asinstalled.

required.
(3) CPG pedals   Adjust as required.

8-17. FORWARD FUSELAGE   LEFT SIDE 
AREA 8. 8-18. FUSELAGE   FRONT   AREA 9.

CAUTION
1. Static port   Check.

Cargo shall  not be placed in avionics 2. Fuselage   Check condition as other items
compartment. are checked:

1. Avionics compartment   Check as follows: (if a. Upper antennas   Check.
accessible)

b. Upper wire cutter   Check.
a. Electrical and avionics components, cables,

and connectors   Check. c. Windshield  and  def lector  assembly 
Check.

b. Inertia reel   Check.
d. Battery  compartment   Check;  c i rcui t

c. Access door   Check and secure. breakers  in  as  required,  battery  cable
c o n n e c t e d ,  v e n t  l i n e s ,  a n d  b a t t e r y
compartment door. Secure door.O d. AVR-2A forward sensor unit   Check.

e. Ram air grille   Check.2. UWP   Check.

O f. AN/APR-39 forward antennas   Check.O * 3. Weapons systems   Check.

g. IR position lights   Check.
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h. Pitot tube   Check. f. FLOOD LT switches   As desired.

* g. POS lights switch   As required.i. DC external  power receptacle   Check;
door secure.

* h. ANTI-COLL lights switch   ANTI-COLL.
j. Searchlight   Check.

i. PITOT HTR switch   OFF.
k. Drain lines and vents   Check.

j. HTR switch   OFF.
l. Lower wire cutter   Check.

k. L DEFOG BLWR switch   OFF.
m. Chin bubbles   Check.

l. R DEFOG BLWR switch   OFF.
n. Fuselage underside   Check.

m. COMPT BLWR switch   AUTO.
3. Crew and passenger briefing   Complete.

n. CARGO HOOK circuit  breaker switch Refer to crew and passenger briefings in
OFF.Section I, CREW DUTIES.

* o. FUEL BOOST switch   FUEL BOOST.
8-19. BEFORE STARTING ENGINE   PILOT
(CPG REFER TO PARAGRAPH 8-20). p. ENG ANTI ICE switch   OFF.

* 1. Seat belt, shoulder harness, inertia reel  q. ENG OIL BYPASS switch   OFF.
Fasten and check.

r. ESNTL BUS switch   START.
2. Overhead panel equipment and switches 

Check and set as follows: s. AC GEN switch   OFF.

a. Utility light   as required. t. DC GEN switch   OFF.

b. Circuit breakers   In as appropriate/set as O u. BATT 2 switch   OFF or PREHEAT as
follows: required.

O (1) R A D A R  D E T R  s w i t c h  ( C D S 2 ) v. BATT 1 switch   OFF or PREHEAT as
RADAR  (up /on ) . (CDS3 /CDS4)  As required.
desired.

w. Fuel valve handle   ON (forward).
O (2) RADAR WARN switch   WARN (OFF).

x. Free air temperature (FAT) gage   Check;
O (3) IR  JAMMER BASE circui t  breaker note FAT.

switch   IR JAMMER (ON).
O y. PDU   Check and adjust.

O (4) IR  JAMMER XMTR circui t  breaker
switch   IR JAMMER (OFF). 3. Instrument panel instruments and switches 

(5)  FADEC circuit  breaker switch  Check and set as follows:
FADEC.

a. RFD   Check.
* (6)  IGN circuit breaker switch   IGN.

b. R P M ,  T G T ,  a n d  T R Q  v e r t i c a l  s c a l e
c. FORMATION LIGHTS switch   As desired. instruments   Check.

d. CONSOLE LT switch   As desired. c. MFD   Check.

e. INST LT switch   As desired.
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d. MFD auxiliary control panel   Check; Slip
d. Throttle   Check; full  travel,  idle detent,indicator full of fluid.

and return to closed position.

e. Clock   Check.
O* 5. BATT 2 switch   BATT 2.

O f. Radar detector indicator   Check.
* 6. BATT 1 switch   BATT 1.

g. Magnetic compass   Full of fluid.
WARNING

NOTE

When helicopter is loaded with rockets,
Do not adjust  standby altimeter until  DC d o  n o t  u s e  e x t e r n a l  p o w e r .
power has been applied. Elec t romagnet ic  in te r fe rence  f rom

external source may cause accidental
h. Standby flight instruments   Check. firing of rockets.

i.  FADEC AUTO/MAN switch   Check. * 7. GPU   Connect as required (DC only).

j. MPD   Check. * 8. Caution,  warning, and advisory messages
and audio   Check; audio activated, caution,

k. MFK   Check; ZERO and EMER switch warning, and advisory messages review and
covers down. acknowledge.

NOTE * 9.  FADEC AUTO/MAN switch   Check
AUTO.

I f  gun  is  instal led,  and  rounds  are  not
loaded, place GUN switch in the ARMED 10. MPD   Test and set; switches as follows:
position.

a. T E S T / D G T  O F F   T E S T .  V e r i f y  a l l
l. ACP   Check and set switches as required. segments  and  digi ts  are  displayed  on

vertical scales and MPD.
m. CSC control panel   Set as desired.

b. MPD SEL   Select  BATT V -  START V
n.  External RMT/ICS switch   As desired. position.

O o. (OH-58D)  Fuel  control  panel   Check, c. BRT   Set as desired.
cover down.

8-20. BEFORE STARTING ENGINE  CPG (ASp. SCAS control  panel   Check  and  set
REQUIRED).switches as follows:

(1) SCAS PWR   OFF.
* 1. Seat belt, shoulder harness, and inertia reel(2) FORCE TRIM   FORCE TRIM

  Fasten and check.(3) HYD SYS   HYD SYS.

2. Instrument panel instruments and switches 4. Flight controls and switches   Check and set
Check and set as follows:as follows:

a. CSC control panel   Set as desired.a. Antitorque pedals   Check; freedom of
movement, full travel, and pedals centered.

b. MMS switches   Set.
b. Cyclic   Neutral, friction as required.

c. MFD   Check.
c. Col lect ive   Down  and  unobstructed,

friction as required, and switches set as 3. Flight controls   Check; engage/disengage
required. cyclic as required, collective unobstructed.
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g. Rotor blades   Turning by 25% NG.
8-21. (OH-58D) ENGINE START.

h. START switch   Release at 50% NG.
* 1. Fireguard   Posted (if available).

i. NG   Check stabilized at idle (63 to 65%).
* 2. Rotor blades   Clear and untied.

NOTE
* 3. Engine start   Accomplish as follows:

For cold temperature starts, if ENG OIL and/
CAUTION or XMSN OIL pressures are above limits, or

ENG OIL and/or XMSN OIL temperatures
are below limits, do not accelerate engine

• DO NOT attempt start if BATT V is less above idle.
than 21 volts.

* 4. XMSN OIL pressure and ENG OIL pressure• BATT V may go below 14 volts during
  Within limits.the  init ial  start ing  cycle;  however,

BATT V must be at least 14 volts prior
to  advancing  the  thrott le.  I f  after 8 - 2 2 .  E N G I N E  S T A R T  ( A U T O M A T I C
advancing  the  thrott le  the  BATT V

MODE).decreases to less than 14 volts, abort
the start.

* 1. Fireguard   Posted (if available).
• If  the TGT does not begin to rise by

18% NG, abort start. * 2. Rotor blades   Clear and untied.
• To prevent damage to engine if  the

F U E L  C O N T  c a u t i o n  m e s s a g e  i s * 3. Engine start   Accomplish as follows:
displayed on the MFD, do not start the
engine. a. AUTO/MAN switch   Check AUTO.

• To prevent damage to engine if  auto
CAUTIONacceleration occurs when the throttle

is opened, abort start.

• To prevent  damage  to  engine  if  i t
• DO NOT attempt start if BATT V is lessbecomes apparent that temperature

than 21 volts.limits will be exceeded before 50% NG
is attained, abort the start. • To prevent a hot start if the NO AUTO

START advisory is displayed on the
a. START switch   Press and hold. Start time. MFD, do not attempt an automatic start

un less  message  is  de le ted  when
b. BATT V   Check for a minumum of 14 volts throttle is advanced to the idle detent.

prior to advancing throttle.

NOTE
c. TGT   150 °C or less.

The START SWITCH must be activated
d. Throttle   Advance slowly at 12% NG and within 60 seconds of advancing the throttle

modulate throttle to maintain TGT within or the engine will not start. This is a safety
limits. Slowly advance to idle after TGT has feature to prevent inadvertent automatic
decreased from initial peak. starting of the engine. Clearing of this safety

feature requires the pilot to place the throttle
e. TGT   Increasing and within limits. in the cutoff  position,  cycle the FADEC

circuit breaker switch OFF then ON, then
reinitiate the start sequence.f. ENG oil pressure   Check.
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b. Throttle   Open to idle detent.
8-23. ENGINE RUNUP   PILOT (CPG REFER

CAUTION TO PARAGRAPH 8-24).

CAUTION
• BATT V may go below 14 volts during

the  init ial  start ing  cycle;  however,
To prevent damage to the DC chargingBATT V must be at least 14 volts by
system; when second battery is installed,t i m e  N G  r e a c h e s  1 0 % .  I f  t h i s
do not initially charge both batteriesrequirement  is  not  met  or  BATT V
simultaneously.decreases below 14 volts after 10% NG,

a b o r t  t h e  s t a r t  t o  p r e v e n t  t h e
O* 1. BATT 2 switch   OFF.possibility of a hot start.

• If TGT does not begin to rise by 18% NOTE
NG, abort the start.

When external DC power is applied to the• To prevent  damage  to  engine,  i f  i t
aircraft, the ESNTL BUS switch should bebecomes apparent that temperature
placed in the RUN position prior to placinglimits will be exceeded before 50% NG
the DC GEN switch in the DC GEN position.is attained, abort start.

* 2. DC GEN switch   DC GEN.c. START switch   Press for 2 seconds then
release.

* 3. AC GEN switch   AC GEN.

d. BATT V   Check for 14 volts or greater.
* 4. ESNTL BUS switch   RUN.

e. TGT   Increasing and within limits.
* 5. Standby flight instruments   Set as follows:

f. ENG oil pressure   Check.
a. Standby attitude indicator   Uncaged and

set.
g. Rotor blades   Turning by 25% NG.

b. Standby altimeter   Set.
h. START V   Decreased to near 0 at 50 %

NG.
* 6. GPU   Disconnect (if used).

i. NG   Check stabilized at idle (63 to 65%). 7. DTS/MDU   Mission load as required.

CAUTION NOTE

STBY ALT must indicate greater than seaI f  s t a r t e r  i s  s t i l l  e n g a g e d  a t  i d l e
level for EGI to align properly.(indicated by START V not near 0), the

throttle must be closed and after TGT is
* 8. NAV ALIGN   Initiate as required.below 200 °C the battery switch(es) must

be turned off to prevent engine damage.
9. RADALT   Check, set  HI/LO as desired,

note indication of less than 5 feet, verify 1000NOTE
± 100 feet when RADALT TEST is selected,
and verify that the altitude reading returns toFor cold temperature starts if ENG OIL and/
initial indication.or XMSN OIL pressures are above limits or

ENG OIL and/or XMSN OIL temperatures
10.  FADEC system   Check as follows:are below limits, do not accelerate engine

above idle.
a. FADEC AUTO/MAN switch   Press.

* 4. XMSN OIL pressure and ENG OIL pressure
  Within limits.
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b. FADEC AUTO/MAN switch   Verify MAN is
* 15. Throttle   Open.displayed.

NOTEc. FADEC audio  tone   Audible  through
headset.

For the purpose of setting and/or adjusting
the rotor speed (NR) or the power turbined. FADEC MAN message   Displayed  on
speed (NP), use the digital readout on theMFD.
multiparameter display (MPD) (item 13, fig.
2-11). Readouts from the NR vertical scalee. FADEC AUTO/MAN switch   Press  to
and from the MFD NR backup display mayselect  AUTO, verify audio tone and MFD
indicate one percent higher than the actualmessage are removed and AUTO displayed
NR. The actual NR is displayed on the MPD.on FADEC AUTO/MAN switch.

* 16. RPM trim switch   Adjust to 100% NR.11. MPD BIT/RST switch   Check as follows:

* 17. SCAS   Engage as follows:a. Move switch to BIT position.  Verify WRN
ind i ca to r  i l l um ina tes ,  PN  fo l l owed  by
numbers displays, and after 5 seconds ERR a. SCAS PWR switch   PWR.
displays followed by a number if an error(s)
is detected.

b. PITCH/ROLL switch   Engage.

b. Move switch to RST position and release.
c. YAW switch   Engage.

O 12. (OH-58D) ESC   Check as follows:
18. E N G  A N T I  I C E   C h e c k ,  i f  u s e  i s

anticipated, as follows: Place switch in ENGa. INIT switch   Press.
ANTI ICE position and check for rise in TGT,
then to OFF and check for decrease in TGT.

b. FDL MENU key   Press.

19. PITOT HTR   Check, if use is anticipated, as
c. BIT key   Press. follows: Place switch in PITOT HTR position

and check for rise in S GEN LD%, then OFF;
d. DIGITAL fuel control overspeed test button check for decrease in S GEN LD%.

  Press and release.

O * 20. Weapons systems   Initialize and check as
e. BIT  codes   Record  i f  any  and  not i fy required.

maintenance.

O 21. ASE   Check as required.
CAUTION

O 22. ADSS   Check symbology and set if use is
To prevent  structural  damage  to  the anticipated.
mast, limit cyclic movements to 2 inches
maximum displacement  from center O* 23. Dual battery charging   Complete as follows:
position on ground run.

a. MPD SEL   select  RECT LD% - S GEN
13. Flight controls   Check cyclic, collective, and

LD%, verify S GEN LD% is less than 70%.
antitorque pedals for freedom of movement
and tip path plane for correlation with cyclic

b. BATT 2 switch   BATT 2.movement.

O* 24. Grounding cable and ejector rack pins * 14. Caution, warning, and advisory messages 
Remove.Review.
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O 11. ASE   Check as required.8-24. ENGINE RUNUP  CPG/PILOT.

NOTE O 12. MMS boresight   Complete as required.

The following steps shall be performed as
required by mission. 8-25. BEFORE TAKEOFF.

1. DTS/MDU   Mission load as required.
* 1. Avionics   As required.

NOTE
* 2. NR   100%.

Barometic altitude information is provided to
the  EGI  dur ing  the  al ignment  process;

* 3.  FADEC AUTO/MAN switch   AUTO.
however,  the  EGI  wi l l  not  a l ign  i f  the
standby altimeter indicates less than sea
level. * 4. Systems   Check; engine, transmission,

electr ical ,  and  fuel  systems  indicat ions.
Review cautions and advisories.* 2. NAV align   Initiate as required.

O 3. ASE   Switches on as required. O* 5. ACP   Switches set.

4. Avionics   Configure as required:
WARNING

a. IFM   Set to HI as required
If the CPG cyclic is to be used as a flight
control, the cyclic shall be engaged.b. Communication radios   Check; program

frequencies,  configure secure equipment,
and configure frequency hopping equipment. * 6. CPG cyclic   Engaged as required.

c. Transponder   Program and check.
* 7. Crew, passengers, mission equipment, seat

belts, and armor side panels   Check.
O * 5. MMS startup checks   Complete as required.

O 6. AVTR   Initialize and set as desired. 8-26. HOVER CHECK.

7. Navigation systems   Configure as required.
1. Engine  and  transmission  instruments 

Check.a. Waypoints   Check/load.

2. Power assurance check   Perform on theb.  RMS   Configure.
first flight of the day as follows:

c. Flight plan   Check/construct.

a. HTR and ENG ANTI ICE switches   OFF.
d. Battlefield graphics   Check/construct.

b. Aircraft  stabilized, 3 foot  hover,  into the
8. (CDS2) ATHS/(CDS3) IDM   Configure as wind.

required.

c. Note TGT, FAT and ENG TRQ %.9. (CDS4) IDM   Initialize as required.

O * 10. Weapons systems   Initialize and check as d. Enter Power Assurance Chart (fig. 8-2) at
required. FAT and move up to indicated TGT, then
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across to current pressure altitude, then O 2. MMS   Stowed as required.
down to engine torque.

3. ACP   Switches set.

NOTE 4. Landing light   Set as required.

O 5. IR JAMMER switch   Set as required.
If  the indicated ENG TRQ % is less than
value shown on the Power Assurance Chart,
the engine may not meet the performance
data contained in this manual. This would
indicate a NO GO criterion. An entry shall
be made on the DA FORM 2408-13-1/1E
and  the  a i r c ra f t  sha l l  no t  f l own  un t i l
maintenance is performed.

3. Flight instruments   Check and set.

4. Hove r  power  check   Accomp l i sh  as
required.

8-27. THRU FLIGHT CHECK.

8-28. TAKEOFF.

8-29. NORMAL.

Refer To FM 1-203, Fundamentals of Flight.

8-30. BEFORE LANDING (CPG/PILOT AS
REQUIRED).

1. LASER  OFF/STBY/ARM  sw i t ch   As
required.
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Figure 8-2. Power Assurance Charts (T703-AD-700A/250-C30R)(Sheet 1 of 2)
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Figure 8-2.  Power Assurance Charts (250-C30R/3)(Sheet 2 of 2)
5. MMS   OFF.

8-31. AFTER LANDING CHECK.
6. (CDS4) IDM   Shut down.

1. Landing light   OFF as required.
7. Throttle   Reduce to idle for 2 minutes.

2. Transponder   STBY as required.

8. BATT 1/BATT 2   Check as follows:
3. ASE   Set as required.

a. MPD SEL   Select RECT LD %/   S GEN
LD %.8-32. ENGINE SHUTDOWN.

b. BATT 1 switch   OFF.1. Flight  controls   Cyclic centered, pedals
neutral, collective down.

c. MPD   Check  S  GEN LD % and  note
indication.2. FORCE TRIM switch   FORCE TRIM.

O d. BATT 2 switch   OFF. Check S GEN LD %3. Present  posi t ion   Store  or  record  as
for a decrease which should not exceed 3%.required.

e. BATT 1 switch   BATT 1. Check S GEN LDO 4. AVTR   STOP.
% increase should not exceed 3%.

NOTE
NOTE

To prevent loss of MMS volatile data, place
Fluctuations of 3% or less indicate a fullyMMS mode select  switch to OFF before
charged battery.reducing the throttle to idle.

O 9.  AC GEN switch  OFF.
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d. Throttle   Closed by 30% NG.
10. FUEL BOOST switch   OFF.

CAUTION
O 11. ASE   Off as follows:

If TGT rises above 400 °C (indicating aa. RADAR DETR switch   DETR (OFF).
residual  f ire  in  the  engine)  engage
START switch until TGT is less than 200b. RADAR WARN switch   WARN (OFF).
°C.

c. IR JAMMER XMTR switch   IR JAMMER
19. Throttle   Closed and monitor TGT.(OFF).

20. Overhead switches   Set; off except battery,12. Standby attitude indicator   Caged.
required lights, and the following:

13. SCAS PWR   OFF.
a. COMPT BLWR switch   AUTO.

14. (CDS2)  DTS/  MDU   Mission store as
b. ESNTL BUS switch   START when NG isdesired.

less than 10%.

15. (CDS2)  ENGINE MONITOR/  FADEC
21.  IGN circuit breaker switch   OFF.MONITOR and ENGINE HISTORY pages 

Check and record faults or values that exceed
NOTElimitations.

 Do not proceed with the following steps16. (OH-58D) ESC   Check as follows:
until NG is indicating zero percent, or the
FADEC HMU pistons may not park.a. INIT switch   Press.

22. Battery and light switches   OFF, when mainb. FDL MENU key   Press.
rotor blades stop turning.

c. BIT key   Press.
23. Ignition keylock switch   OFF, remove key

as required.d. DIGITAL fuel control overspeed test button
  Press and release.

CAUTION

e. BIT  codes   Record  i f  any  and  not i fy
maintenance To prevent damage to honeycomb panel

under crew member doorframe, do not
O 17. AVTR   MANUAL UNTHREAD, as required. drop seat belt against side of aircraft.

NOTE O 24. Doors   Close immediately after  exiting
aircraft.

Successful  completion of  OS TEST will
result in engine shutdown.

8-33. BEFORE LEAVING HELICOPTER.
18.  OS TEST   Perform (first flight of the

day) as follows: 1. Walk-around   Complete,  Checking  the
following:

a. INIT key   Press.
O a. Ejector rack pins   Installed.

b. FDL MENU key   Press.
O b. W e a p o n s  s y s t e m s   C h e c k ,  v e r i f y

ammunition load status.c. OS TEST key   Press (two times within 15
seconds).

c. Check aircraft for damage, fluid leaks, fluid
levels, and bypass indicators.
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O d. AVTR tape   Remove as desired. b. Operation within 200 NM of a volcanic area.

e. DTS/MDU cartridge   Remove as required. c. Operation in heavy rain.

2. DA Forms   Complete as required to include
3. Main rotor blades   Tie down as required.the following conditions:

a. Operation within 10 NM of salt water. 4. Secure helicopter as required.

SECTION III. INSTRUMENT FLIGHT

This helicopter is restricted to visual flight conditions.8-34. INSTRUMENT FLIGHT   GENERAL.
Flight into instrument meteorological conditions will be
conducted on an emergency basis only. Flight handling,WARNING
stability characteristics, and range are the same during
instrument flight as for visual flight.

Flight into instrument meteorological
conditions has not been demonstrated in
this aircraft.

SECTION IV. FLIGHT CHARACTERISTICS

vibrations through the airframe and flight controls. If8-35. FLIGHT CHARACTERISTICS.
severe upper droop stop contact occurs, the crew may

The flight characteristics of this helicopter, in general, experience lateral  oscillations in the airframe. The
are similar to other single-rotor helicopters. combination of allowing rotor RPM to go below 64%,

the failure to smoothly reduce the collective pitch to theUpper droop stop contact of the main rotor system may
full down position, and application of aft cyclic duringoccur during touchdown and ground run portions of
the  ground  run,  can  resul t  in  excessive  coning,autorotational landings when rotor RPM is low (below
damaging the upper droop stops and causing stress64%) and collective pitch is applied. Upper droop stop
damage to the main rotor blades. If upper droop stopcontact is not, in itself, hazardous, but is an indicator of
contact  occurs,  this should be recorded on the DAa  condi t ion  that  could  potent ia l ly  be  damaging.
Form 2408-13-1/-1E so that maintenance personnelDepending upon the severity of the upper droop stop

contact ,  the  crew  may  feel  several  rapid  sharp can perform an inspection before continuing flight.

SECTION V. ADVERSE ENVIRONMENTAL CONDITIONS

8 - 3 6 . A D V E R S E  E N V I R O N M E N T A L 8-37. COLD WEATHER OPERATIONS.
CONDITIONS. The following paragraphs provide

Operation of the helicopter in cold weather or an arctic
informat ion  relat ive  to  operat ion  under  adverse

environment presents no unusual  problems if  the
environmental conditions (snow, ice, rain, turbulent air,

operators are aware of  those changes that do take
extreme cold, hot weather, desert, mountainous, and

place and conditions that may exist  because of  the
high altitude operations) at maximum gross weights,

lower temperatures and freezing moisture.
etc.  Checklists are provided only to cover specific
procedures  that  are  character ist ic  of  a l l  weather (OH-58D) Engine auto (spontaneous) acceleration is a
operations. Unless otherwise provided, the checklists in state of continuous engine acceleration that can occur
Section II  are sufficient  for  operations in adverse during cold weather starting after the introduction of
environmental conditions. fuel (opening of throttle). Engine acceleration is faster

than acceleration during normal start  and does not
NOTE correspond to the throttle position for  a modulated

start.
Use the hover page velocity vector for  a
standby hover reference when brown out or a. Inspection.  The pilot must be more thorough in
white out conditions are likely to occur. the walk-around inspection when temperatures have
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been at or below 0 °C (32 °F). Water and snow may particular attention to the firewalls, rear face of the
have entered many parts during operations or in particle separator,  bottom corners,  and protruding
periods when the helicopter was parked unsheltered. surfaces such as guide vanes, etc.
This moisture often remains to form ice which will

(c) Before Starting Engine  0 °C (32 °F) andimmobi l ize  moving  parts  or  damage  structure  by
Below Perform check as specified in Section II.expansion and will occasionally foul electrical circuitry.

Protective covers afford adequate protection against
CAUTIONrain, freezing rain, sleet, and snow when installed on a

dry helicopter prior  to precipitation.  Since it  is  not
pract icable  to  completely  cover  an  unshel tered The installation and use of the second
helicopter,  those parts not protected by covers and battery is to provide increased battery
those adjacent to cover overlap and joints require star t ing  capac i ty  fo r  co ld  weather
closer attention,  especially after  a blowing snow or starting. If one battery is depleted and
freezing rain. Accumulation of snow and ice should be both batteries are placed on line together
removed prior to flight. Failure to do so can result in in  parallel ,  start ing  capacity  may  be
hazardous flight,  due to aerodynamic and center of decreased .  There fore ,  ensure  both
gravity disturbances as well  as the introduction of batteries are sufficiently charged prior to
snow, water, and ice into internal moving parts and starting.
electrical  systems. The pilot  should be particularly
attentive to the main and tail rotor systems and their NOTE
exposed control linkages.

• GPU should be connected (if available)b. Before Exterior Check  0 °C (32 °F) and Below.
for all cold weather starts.Perform check as specified in Section II.

• Using battery preheat or warm batteryc. Exterior  Check  0 °C  (32 °F)  and  Below.
engine starts on single battery power canPerform exterior check as outlined in Section II, plus
be accomplished in ambient temperaturesthe following checks:
to -31 °C (-24 °F). With a second battery
installed, engine starts to -45 °C (-49 °F)

CAUTION
can be accomplished.

• If a battery start must be attempted when
Check that all surfaces and controls are the helicopter and battery have been cold-
free of ice or snow. soaked at temperatures below -17 °C (2

°F),  preheat battery by placing BATT
NOTE switch  to  PREHEAT.  After  HEAT ON

indicator  ext inguishes,  wai t  1.5  to  2
Contraction of the fluids in the helicopter m i n u t e s  b e f o r e  a t t e m p t i n g  s t a r t .
system at extreme low temperature causes Preheating engine will result in a faster
indication of low levels. A check made just starter cranking speed which tends to
after the previous shutdown and carried reduce the hot-start hazard by assisting
fo rward  to  t he  wa lk -a round  check  i s the engine to reach self-sustaining speed.
satisfactory,  if  no leaks are in evidence.

(d) Engine Start 0 °C (32 °F) and Below.Filling when the system is cold-soaked will
Perform check as outlined in Section II.reveal  an over-full  condition immediately

after  flight,  with the possibility  of  forced
CAUTIONleaks at seals.

(1) Main rotor   Check free of ice and snow.
(OH-58D)  Engine  auto  (spontaneous)

(2) Engine. acceleration, caused by pressure line
freezing  in  the  fuel  control  unit ,  can(a) Inspect inlet for possible accumulations of
occur when the following conditions aresnow, slush, or ice.
met:

(b ) Inspec t  t he  eng ine  p lenum  chamber
through the Plexiglass window (a flashlight  may be 1. Ambient temperature of -12 °C (+10 °F) or
required).  Remove  snow,  s lush,  or  ice,  paying lower.
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2. Relative humidity of 45 percent or higher. There are no unusual flight operational characteristics
in snow operations. Refer to FM 1-202, Environmental
Flight, for snow takeoff and landing technique.3. The helicopter has not been hangared before

flight or has otherwise been allowed to cold
soak.

8 - 3 9 . D E S E R T  A N D  H O T  W E A T H E R
NOTE OPERATIONS.

During cold-weather starting, the engine oil CAUTION
pressure gage may exceed the maximum
limit. The engine should be warmed up at
engine idle until  the engine oil  pressure

Aft  inlet  blast  shield  panels  may  beindication is below 130 psi.
removed as required for operations in
blowing sand, grass and other debris.WARNING

There are no unusual flight characteristics in desert
and  hot  weather  operat ions.  Refer  to  FM 1-202,

• Control  system checks  should  be Environmental Flight, for operational technique.
performed with extreme caution when
helicopter is parked on snow and ice.

NOTEThere is reduction in ground friction
holding  the  helicopter  stationary,
controls are sensitive, and response is
immediate. • Minimize ground operations below 100

p e r c e n t  N P  i n  s a n d y  a n d  d u s t y• When firing a HELLFIRE missile AGM- environments due to the loss of 3 phase
114A at temperatures below freezing, AC power  to  the  Part ic le  Separator
severe ice fog may be formed by the Blower.
missile exhaust plume. This ice fog can
obscure  c rew  v is ib i l i t y  and  a lso • Avoid extended periods of hovering with
interfere with autonomous designation.

aircraft  headed downwind in order to
m i n i m i z e  e n g i n e  o i l  t e m p e r a t u r e(e) Engine Runup 0 °C (32 °F) and Below.
increases.  I f  engine  oi l  temperaturePerform the check as outlined in Section II.
approaches the maximum limit,  adjust

( f ) Infl ight  Procedures  0 °C (32 °F)  and aircraft heading into the wind to prevent
Below.  Perform checks as outlined in Section II. HIGH OIL TEMP ENG caution message.
There are no unusual flight operational characteristics
in cold weather operations.

8 - 4 0 . T U R B U L E N C E  A N D
NOTE THUNDERSTORMS.

The  ENG ANTI  ICE  switch  should  be F l i gh t  i n  t hunde rs to rms  and  heavy  ra in  wh i ch
activated (ENG ANTI ICE position) when accompanies thunderstorms should be avoided. If
operating in visible moisture at FAT 5 °C (41 turbulence  and  thunderstorms  are  encountered
°F) or below.

inadvertently, use the following procedures:

8-38. SNOW OPERATIONS. 1. Check that seat belts and shoulder harnesses
are tightened.

WARNING

2. PITOT HTR switch   PITOT HTR.

Aft inlet shield panels shall be removed
for snow flight.
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3. Airspeed   Adjust to maintain a penetration
speed  corresponding  to  minimum torque 8-42. ICING CONDITIONS.
required; maximum endurance airspeed.

a. Intentional flight in any known icing condition is
prohibited. If icing conditions are encountered duringNOTE
flight, every effort should be made to vacate the icing
environment.After  ai rcraf t  has  been  operated  in  the

above condition, an entry is required on the b. If icing conditions become unavoidable, the pilot
DA Form 2408-13-1 or 2408-13-1E. should turn on the pitot heat, cabin heater, left and

right defog blowers, and the engine anti-ice system.
4. Radios   Turn volume down on any radio

c. During flights in icing, the following conditionsequipment badly affected by static.
may be experienced:

5. At night   Turn interior lights to full bright to
NOTEminimize blinding effect of lightning.

If the windshield defrosters fail to keep the6. Maintain a level attitude and constant power
windshield clear of ice, the side windowssett ing.  Airspeed  f luctuat ions  should  be
may be used for visual  reference duringexpected and disregarded.
landing.

(1) Obscured forward field of  view, due to ice7. Maintain the original  heading, turning only
accumulation on the windshield and chin bubbles.when necessary.

(2) Vibrations ranging from mild to severe caused
8. The barometric altimeter is unreliable due to by asymmetrical  ice shedding from the main rotor

differential barometric pressures within the system. The severity of the vibration will depend upon
storm. An indicated gain or loss of several the temperatures and the amount of ice accumulation
hundred feet is not uncommon and should be on  the  blades,  when  the  ice  shed  occurs.  The
allowed for when determining minimum safe possibi l i ty  of  an  asymmetr ic  ice  shed  occurr ing
altitude. increases as the outside air temperature decreases.

(3) An increase in torque required to maintain a
constant airspeed and altitude due to ice accumulation8-41. LIGHTNING STRIKE.
on the rotor system.

a. Although the possibility of a lightning strike is
(4) Possible degradation of the ability to maintainremote, the helicopter could sustain lightning damage.

autorotational rotor speed within operating limits. If a
torque increase is required above the cruise torque

NOTE setting used prior to entering icing conditions, it may
not be possible to maintain autorotational rotor speed

Avoid flight in or near thunderstorms. within operational limits, should an engine failure occur.

b. Simulated  l ightning  str ike  tests  (on  other
WARNINGhelicopters) indicate that lightning strikes may damage

rotors and/or rotor systems. The degree of damage will
depend on the magnitude of the charge and point of Ice shed from the rotor blades and/or
con tac t .  Ca tas t roph i c  s t ruc tu ra l  f a i l u re  i s  no t other rotating components presents a
anticipated; however,  evidence of  damage to hub hazard to personnel during landing and
bearings, blade aft section, trim tabs, and blade tips shutdown.  Ground  personnel  should
was demonstrated. Also, adhesive bond separations remain well clear of the helicopter during
occurred between the blade spar and aft  section landing and shutdown and crewmembers
between the spar and leading edge abrasive strip. Such should not exit the aircraft until the rotor
damage can aerodynamically produce severe structural has stopped turning.
vibration and serious control problems.

d. Control  activity cannot be dependent upon to
c. Abnormal  operat ing  noises  almost  always remove ice from the main rotor system. Vigorous

accompany rotor damage. Loudness and pitch of noise control movements should not be made in an attempt to
are not valid indicators of the magnitude of damage. r e d u c e  l o w - f r e q u e n c y  v i b r a t i o n s  c a u s e d  b y
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asymmetrical  shedding of  ice from the main rotor 8-44. FLIGHT IN VICINITY OF VOLCANIC
b lades .  These  movemen ts  may  i nduce  a  more ACTIVITY.
asymmetrical  shedding of  ice,  further aggravating

Flight within 200 nautical miles of volcanic activity willhelicopter vibration levels.
require an entry on DA Form 2408-13-1 or 2408-13-1E
to alert maintenance personnel.

8-43. FLIGHT IN VICINITY OF SALT WATER.

Flight within 10 nautical miles of salt water will require
an entry on DA Form 2408-13-1 or 2408-13-1E to alert
maintenance personnel.
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CHAPTER 9

EMERGENCY PROCEDURES

SECTION I. I. HELICOPTER SYSTEMS

9-1. HELICOPTER SYSTEMS. This sect ion
describes the helicopter systems emergencies that may
reasonably be expected to occur and presents the
procedures to be followed. Emergency operation of
mission equipment is contained in this chapter insofar
as i ts use af fects safety of  f l ight .  Emergency
procedures are given in checklist form when applicable.
A condensed version of these procedures is contained
in the condensed checklist, TM 1-1520-248-CL.

Tables 9-1 through 9-3 provide a complete list of
Warning, Caution, and Advisory messages and required
actions for CDS2 and CDS3.

Tables 9-4 through 9-6 provide a complete list of
Warning, Caution, and Advisory messages and required
actions for CDS4.

9 -2 .  IMMEDIATE  ACT ION EMERGENCY
STEPS.

Those steps that must be performed immediately in an
emergency are underlined. These steps must be
performed without reference to the checklist. When the
situation permits, non-underlined steps will be
accomplished with use of the checklist. If time permits
during a critical emergency, transmit a MAYDAY call,
set transponder to emergency, jettison external stores/
external cargo (if appropriate), and lock shoulder
ha rnesses .

N O T E

The urgency of certain emergencies
requires immediate and instinctive action by
the p i lot .  The most  important  s ingle
consideration is helicopter control. All
procedures are subordinate to th is
requ i rement .

9-3. DEFINITION OF EMERGENCY TERMS.

For the purpose of standardization, the following
def in i t ions  sha l l  app ly :

a. The term LAND AS SOON AS POSSIBLE is
defined as executing a landing at the nearest suitable

landing area (e.g., open field) without delay. (The
primary consideration is to assure the survival of the
occupan ts . )

b. The term LAND AS SOON AS PRACTICABLE is
defined as executing a landing at a suitable landing
area. (The primary conslderatlen Is the urgency of the
emergency . )

c. The term AUTOROTATE is defined as adjusting
the flight controls as necessary to establish an
autoro ta t iona l  descent  and land ing.

d. The term EMER SHUTDOWN is defined as
engine shutdown without delay as follows.

1. Throttle - Close.

2. FUEL VALVE handle - OFF.

W A R N I N G

Complete loss of DC power will result in
a loss of rotor RPM indications.

N O T E

Before turning the battery switch off durrng
in-flight emergencies requiring EMER
SHUTDOWN, the pilot should consider
MAYDAY call, transponder emergency, and
the possible adverse ef fects of  total
electrical failure. The loss of all CDS
indications will occur.

3. BATT switches - OFF.
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I TABLE 9-1. (CDS2/CDS3)  WARNING MESSAGES AND ACTIONS REQUIRED

WARNING ACTION

ENGINE OUT Verify condition, Autorotate.

ENG OVER TRQ Verify condition, LAND AS SOON AS POSSIBLE.

(CDS3) FADEC FAIL Refer to FADEC failure emergency procedure.

(CDS3) FADEC MANUAL Refer to FADEC failure emergency procedure.

HIGH RPM

(CDS3) LOW FUEL PRES

LOW RPM ROTOR

TGT OVER TEMP
XMSNOVERTRQ

Verify condition, Adjust collective.

LAND AS SOON AS SOON POSSIBLE.

Verify condition, Adjust collective. 

Verify condition, LAND AS SOON AS POSSIBLE.
Verify condition, LAND AS SOON AS POSSIBLE.

I TABLE 9-2. (CDS2/CDS3)  CAUTION MESSAGES AND ACTIONS REQUIRED

CAUTION ACTION

AC GEN FAIL Refer to emergency procedure.

ADU FAIL Refer to emergency procedure.

1  BATT CHGR FAIL Information/system status.

CHIPS ENG FREEWHEEL If no successful burnoff - LAND AS SOON AS POSSIBLE.

CHIPS ENG LOWER LAND AS SOON AS POSSIBLE.

CHIPS ENG UPPER LAND AS SOON AS POSSIBLE.

CHIPS T/R GRBX If no successful burnoff LAND AS SOON AS POSSIBLE.
CHIPS XMSN SUMP If no successful burnoff - LAND AS SOON AS POSSIBLE.

CHIPS XMSN UPPER If no successful burnoff - LAND AS SOON AS POSSIBLE.

DC GEN FAIL Refer to emergency procedure.

EGI FAIL Refer to emergency procedure.

* ENG TRQ TIME LIM [ ] Adjust collective.
FUEL BOOST FAIL Refer to emergency procedure.

FUEL CONT Refer to emergency procedure.
FUEL FILTER BYP LAND AS SOON AS POSSIBLE.

FUEL LOW LAND AS SOON AS PRACTICABLE.
GPS DIVERGENT Refer to emergency procedure.

HF RADIO FAIL Information/system status.

HIGH OIL PRESS ENG LAND AS SOON AS PRACTICABLE.
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TABLE 9-2. (CDS2/CDS3)  CAUTION MESSAGES AND ACTIONS REQUIRED (Cont)

CAUTION

HIGH OIL TEMP ENG

HIGH OIL TEMP XMSN

HIGH TEMP T/R GRBX

*HIGH TGT TIME LIM [  ]

HOT BATT 1

HOT BATT 2

HOT BATT 1 & 2

(CDS3) HOT BATT 1, 2

IFF FAIL

IFF MODE 4 FAIL

INS FAIL

INV FAIL

IR JAMMER INOP

(CDS2) ISP FAIL

LEFT MCPU FAIL

(CDS3) LOW ALTITUDE

LOW HYD PRESS

LOW OIL PRESS ENG

LOW OIL PRESS XMSN

LOW OIL QUANTITY ENG

*MAST TRQ TIME LIM [  ]

MISSILE UNLATCHED

OIL BYP ENG

P/R DISENG

RECT FAIL

RIGHT MCPU FAIL

SCAS DISENG

(CDS2) * TGT 5 MIN LIM [  ]

* TGT 30 MIN LIM [  ]

(CDS3) WEAPONS FAIL

YAW DISENG

ACTION

Refer to emergency procedure.

LAND AS SOON AS POSSIBLE.

LAND AS SOON AS POSSIBLE.

Adjust collective.

Refer to emergency procedure.

Refer to emergency procedure.

Refer to emergency procedure.

Refer to emergency procedure.

Information/system status.

Information/system status.

Information/system status.

Information/system status.

Information/system status.

Information/system status.

Refer  to  emergency procedure.

Information/system status.

Refer to emergency procedure.

LAND AS SOON AS POSSIBLE.

LAND AS SOON AS POSSIBLE.

LAND AS SOON AS POSSIBLE.

Adjust collective.

Refer to emergency procedure.

LAND AS SOON AS POSSIBLE.

Refer to SCAS failure emergency

Information/system status.

Refer to emergency procedure.

Refer to SCAS failure emergency

Adjust collective

Adjust collective

Information/system status.

Refer to SCAS failure emergency

procedure.

procedure.

procedure.

*The time displayed in brackets is a cumulative time not dependent on a given time period. Up to 99 seconds can
be displayed.

TM 1-1520-248-10
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 TABLE 9-3. (CDS2/CDS3)CDS2/CDS3) ADVISORY MESSAGES AND ACTIONS REQUIRED

ADVISORY ACTION

ALARM ONE LABEL I n fo rma t i on / sys tem s ta tus .

(CDS3) ALARM                                                          I n f o rma t i on / sys tem s ta tus .

(CDS3) ASE FAIL
CARGO HOOK ARMED In fo rma t i on / sys tem s ta tus .

CODE NOT ACCEPTED                                                     I n f o rma t i on / sys tem s ta tus .

I n f o rma t i on / sys tem s ta tus .

DATA LOADER FAIL

DTS FAIL

EGI BATT LOW

(CDS3) FADEC DEGRADE
(CDS3) FADEC MAINT

FUEL CONTROL

GPS FAIL

(CDS3) GPS DIVERGENT

(CDS3) HVR DEGRADED

IFM FAIL

(CDS3) IMAGE RECEIVED

(CDS3)  INVALID COMMAND

LASER CODE MISMATCH

LAUNCHER(S) SAFED

LEFT COOLANT LOW

LEFT LAUNCHER FAIL

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

Refer to emergency procedure.

I n f o r m a t i o n / s y s t e m  s t a t u s .

F A D E C  r e q u i r e s  m a i n t e n a n c e  a c t i o n .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

R e f e r  t o  e m e r g e n c y  p r o c e d u r e .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I MISSILE ALERT I n f o r m a t i o n / s y s t e m  s t a t u s .

MISSILE ALERT - Al I n f o r m a t i o n / s y s t e m  s t a t u s .

MISSILE ALERT - SAM

MMS FAIL

MMS VIDEO NOT AVAIL

MOIST VTR TAPE

 (CDS3) NO AUTO START

N O  C O D E

P(Y) CODE INVALID

RHE FAIL
RIGHT COOLANT LOW

RIGHT LAUNCHER FAIL

 (CDS3) RMS FAIL

9-4

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n fo rma t i on / sys tem s ta tus

A  de tec ted  f a i l u re  may  h inde r  au to  s ta r t

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
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TABLE 9-3. (CDS2/CDS3) ADVISORY MESSAGES AND ACTIONS REQUIRED (Cont) 8

ADVISORY

TIMER ONE LABEL
(CDS3) TIMER

(CDS3) VDU FAIL
VTR FAIL

VTR HEAD CONTAMINATED

VTR TAPE FULL
(CDS3) WEAPONS FAIL

WEDGE CONSTANT ZERO
WPN NOT ACTIONED

WPN NOT ARMED
WPN NOT SELECTED

ACTION

I n f o rma t i on / sys tem

In fo rma t i on / sys tem
In fo rma t i on / sys tem

In fo rma t i on / sys tem

In fo rma t i on / sys tem

In fo rma t i on / sys tem
In fo rma t i on / sys tem
In fo rma t i on / sys tem

In fo rma t i on / sys tem

In fo rma t i on / sys tem
In fo rma t i on / sys tem

status.

status.
status.

status.

status.

status.
status.
status.

status.

status.
status.

TABLE 9-4.  (CDS4) WARNING MESSAGES AND ACTIONS REQUIRED

WARNING ACTION

LOW ALT ITUDE*
ENGINE OUT

ENG OVER TRQ
FADEC FAIL

H I G H  R P M
LOW FUEL PRES

LOW RPM ROTOR
TGT OVER TEMP
XMSN OVER TRQ

Verify condition, Autorotate.

Verify condition, LAND AS SOON AS POSSIBLE.
Refer to FADEC failure emergency procedure.
Verify condition, Adjust collective.

LAND AS SOON AS SOON POSSIBLE.
Verify condition, Adjust collective.

Verify condition, LAND AS SOON AS POSSIBLE.
Verify condition, LAND AS SOON AS POSSIBLE.

N O T E

*This warning is not displayed in the warning box. It is only indicated by sounding
of 3-Hz warning tone.

9-5
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TABLE 9-5. (CDS4) CAUTION MESSAGES AND ACTIONS REQUIRED

CAUTION ACTION

AC GEN FAIL

ADU FAIL
BATT CHGR FAIL

CHIPS ENG FREEWHEEL

CHIPS ENG LOWER
CHIPS ENG UPPER

CHIPS T/R GRBX
CHIPS XMSN SUMP

CHIPS XMSN UPPER

DC GEN FAIL
EGI FAIL

**ENG TRQ TIME LIM [ ]
FADEC MANUAL

FUEL BOOST FAIL

FUEL CONT
FUEL FILTER BYP

FUEL LOW
HIGH OIL PRESS ENG

HIGH OIL TEMP ENG

HIGH TEMP T/R GRBX

*HIGH TGT TIME LIM [    ]

HOT BATT 1
HOT BATT 2

HOT BATT 1, 2

IFF FAIL

IFF MODE 4 FAIL
INS FAIL

INV FAIL
IR JAMMER INOP

LEFT MCPU FAIL

LOW HYD PRESS
LOW OIL PRESS ENG
LOW OIL PRESS XMSN

Refer to emergency procedure.

Refer to emergency procedure.

If no successful burnoff - LAND AS SOON AS POSSIBLE.

LAND AS SOON AS POSSIBLE.
LAND AS SOON AS POSSIBLE.
If no successful burnoff - LAND AS SOON AS POSSIBLE.

If no successful burnoff - LAND AS SOON AS POSSIBLE.

If no successful burnoff - LAND AS SOON AS POSSIBLE.

Refer  to  emergency  procedure .
Refer  to  emergency  procedure .

Refer to FADEC failure emergency p r o c e d u r e .

Refer  to  emergency  procedure .

Refer  to  emergency  procedure .
LAND AS SOON AS POSSIBLE.
LAND AS SOON AS PRACTICABLE.

LAND AS SOON AS PRACTICABLE.

Refer to emergency procedure.
LAND AS SOON AS POSSIBLE.

LAND AS SOON AS POSSIBLE.

Refer  to  emergency  procedure .

Refer  to  emergency  procedure .

Refer  to  emergency  procedure .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
LAND AS SOON AS POSSIBLE.

Refer  to  emergency  procedure .
LAND AS SOON AS POSSIBLE.
LAND AS SOON AS POSSIBLE.

9 - 6

HIGH OIL TEMP XMSN

Information/system status.

Adjust collective.

Adjust collective.
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TABLE 9-5. (CDS4) CAUTION MESSAGES AND ACTIONS REQUIRED (Cont)

CAUTION
LOW OIL QUANTITY ENG
*MAST TRQ TIME LIM [  ]

MISSILE UNLATCHED

OIL BYP ENG

P / R  D I S E N G

RECT FAIL
RIGHT MCPU FAIL

SCAS DISENG

* TGT 30 MIN LIM [  ]
WEAPONS FAIL

YAW DISENG

ACTION
LAND AS SOON AS POSSIBLE.
Adjust collective.

Refer to emergency procedure.
LAND AS SOON AS POSSIBLE.

Refer to SCAS failure emergency procedure.

Refer to emergency procedure.

Refer to SCAS failure emergency procedure.

Adjust collective

Refer to SCAS failure emergency procedure.

NOTE

* Brackets display accumulated time, in seconds, by which limit was exceeded.

TABLE 9-6. (CDS4) ADVISORY MESSAGES AND ACTIONS REQUIRED

ADVISORY ACTION

AIR MSN REJECTED

AIR MSN X UPDATE

AIR RQST MSN

ARTY MSN X UPDATE
ALARM (alarm name)

ASE FAIL
BATT PREHEAT ON

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

BSA UPDATE

C2 MSG RECVED
CARGO HOOK ARMED

CODE NOT ACCEPTED
DATA LOADER FAIL

DTS FAIL

EGIEGI DATT LOW

ENG ANTI-ICE ON

EXT PWR

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

Refer to emergency procedure.

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

Information/system status.

Information/system status.

Information/system status.
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TABLE 9-6. (CDS4) ADVISORY MESSAGES AND ACTIONS REQUIRED (Cont)

ADVISORY

FADEC DEGRADE
FADEC MAINT

FM 1 CUE

FM 1 CT FAIL

FM 1 FAIL
FM 1 HUB LOW

FM 1 PT FAIL

FM 2 CUE

FM 2 CT FAIL

FM 2 FAIL
FM 2 HUB LOW

FM 2 PT FAIL

GPS FAIL
GPS DIVERGENT

HVR DEGRADED
IFM FAIL

IDM FAIL
IDM NO STARTUP

IDM SHUTDOWN CMPLT

IMAGE RECEIVED
INVALID COMMAND

LASER CODE MISMATCH
LAUNCHER SAFED

LEFT COOLANT LOW

LEFT LAUNCHER FAIL

MISSILE ALERT

MISSILE ALERT - Al
MISSILE ALERT - SAM

MMS FAIL

MOIST VTR TAPE

NAV INVALID

NAV NOT ALIGNED
NAV UPDT REQUIRED

NET JOIN - FMx

NO AUTO START

N O  C O D E
NO VIXL  NET

ACTION
I n f o r m a t i o n / s y s t e m  s t a t u s .
FADEC requ i res  ma in tenance ac t ion .

i n f o rma t i on / sys tem s ta tus .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
Information/system

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
Refer to emergency procedure.

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

A detected failure may hinder auto start.

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

Information/system status.

Information/system status.
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TABLE 9-6. (CDS4) ADVISORY MESSAGES AND ACTIONS REQUIRED (Cont)

ADVISORY
ONE YAW CHANNEL OFF

P(Y) CODE INVALID

PITOT  HEAT ON

RHE FAIL
RIGHT COOLANT LOW

RIGHT LAUNCHER FAIL
RMS FAIL

TACAN FAIL
TACAN INVALID

TACFIRE AUTH TABLE LOW

TACFIRE MSG CHKALL
TACFIRE MSG CHKFIRE

TACFIRE MSG MAYDAY

TACFIRE MSG NO

TACFIRE QUEUE FULL

TIMER (timer name)
UHF FAIL
VDU FAIL

VHF FAIL
VTR FAIL

VTR TAPE FULL

WEDGE CONSTANT ZERO

WPN NOT ACTIONED
WPN NOT ARMED

ACTION
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .

I n f o r m a t i o n / s y s t e m  s t a t u s .
I n f o r m a t i o n / s y s t e m  s t a t u s .

5. LAND AS SOON AS PRACTICABLE.
e. The term FADEC MANUAL OPERATION is

defined as manually controlling the RPM with the
collective and throttle as necessary as follows: If engine RPM cannot be maintained within limits:

6. LAND AS SOON AS POSSIBLE.

9-4. AFTER EMERGENCY ACTION.

appropriate emergency actions have been taken, and
the helicopter is on the ground, an entry shall be made
in the Remarks section of DA Form 2408-13-1 and
2408-13-1 E describing the malfunction. Ground and
flight operations shall be discontinued until corrective
act ion  has  been taken.

Information/system status.

Information/system status.

Information/system status.

RPM within limits.
4.   Throttle and collective - Adjust to maintain

After  a   malfunction   of   equipment   has   occurred,
3.    Collective - Adjust to maintain RPM within

limits.

2.    AUTO/MAN switch - MAN (when appropriate
 for the situation, if not already in MAN).

1.    Throttle - Reduce.
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9-5. EMERGENCY EQUIPMENT.
A fire extinguisher is mounted on left side of center
post behind the CPG seat. A first aid kit is mounted on
the right side of the center post behind the pilot seat
(fig. 9-1).

9-6. EMERGENCY EXITS.
Emergency exits are shown in fig, 9-1. Emergency exit
release handles are yellow. To exit the aircraft in the
event of an emergency, first attempt to open doors, If
doors will not open, use emergency jettison handles. If
doors will not jettison, break Plexiglass to exit the
aircraft.

9-7. ENGINE MALFUNCTION -  PARTIAL OR
COMPLETE POWER LOSS.

WARNING

Do not respond to the RPM audio and/or
display on MFD and/or MPD without first
confirming engine failure by observing
one or more of the other indications.
Normal indications signify that the
engine is functioning properly and that
there is a malfunction in the engine or
rotor sensing system(s).

a. Indications. The indications of an engine
malfunction, either a partial power loss or complete
power loss, are a left yaw (caused by the reduction in
torque applied to the main rotor), a drop in engine RPM
(NG) and (NP), a drop in rotor RPM (NR), LOW RPM
ROTOR warning message on MFD, low RPM audio,
ENGINE OUT warning message on MFD, engine out
audio alarm, and a change in engine noise.

b. Flight Characteristics. The characteristics and
reactions in this helicopter without power are similar to
those during a normal powered descent. Full control
can be maintained with the helicopter in autorotational
descent. Main rotor RPM decays rapidly unless
collective is lowered immediately; deceleration attitude
and altitude are critical.

c. Partial Power Condition. Under partial power
conditions, the engine may operate smoothly at
reduced power or it may operate erratically with
intermittent surges of power. In instances where a
power loss is experienced without accompanying power
surging, the helicopter may be flown at reduced power
to a favorable landing area. Under this condition, the
pilot should always be prepared for a complete power
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loss. In the event a partial power condition is
accompanied by erratic engine operation or power 
surging, and flight is to be continued, the throttle may
be adjusted in an attempt to correct the surging
condition. If flight is not possible, close the throttle
completely and complete an autorotational landing.

d. Complete Power Loss.  When the crew
experiences an engine failure, immediate action is
required to make a safe autorotative descent and
landing. Flight conducted within the caution area of the
height velocity diagram (fig. 9-2) exposes the helicopter
to a high probability of damage despite the best effort
of the pilot.

The altitude and airspeed at which the engine failure
occurs will dictate the action to be taken.  After the 
failure, main rotor RPM will decay rapidly and the
aircraft will yaw to the left and begin to descend. At
gross weights above 5000 Ibs, serious consideration
should be given to jettisoning the armament stores.
During cruise at airspeeds to VNE, reduce collective
immediately to regain NR and then adjust as necessary
to maintain rotor RPM. The collective should be
adjusted as necessary to maintain rotor RPM. The
cyclic should be adjusted as necessary to attain and
maintain airspeed in the optimum range (fig. 9-3).
normally between 55 and 80 KIAS.  Sixty-five knots
provides an optimum balance between minimum rate of
descent airspeed and that required for maximum glide.

A landing area must be selected immediately after an
engine failure and control inputs made to fly to the
intended site. Every effort must be made to land in an
area that will afford a safe touchdown into the wind, as
wind direction will have a pronounced effect on
autorotational success.

Throughout the descent, adjust collective as necessary
to maintain NR within normal range. At high gross
weights, the rotor will rapidly overspeed and the
collective must be used to maintain the desired rotor
RPM (fig. 5-1). NR should be maintained at or slightly
above 100% to allow ample rpm before touchdown, and
desired trim maintained by pedals. Main rotor rpm will
increase momentarily when the cyclic is moved aft with
no change in collective pitch setting. An autorotative
rpm of approximately 100% provides for a good rate of
descent. NR significantly above or below 100% will
result in a higher than desired rate of descent.

At approximately 100 feet AGL, use cyclic to
decelerate. This reduces airspeed and rate of descent
and causes an increase in NR. The degree of increase
depends upon the amount and rate of deceleration. An
increase in NR can be beneficial at this point. More
inertial energy in the rotor system will be available to
be used to cushion the landing.



Ground contact should be made with minimum forward
speed. Some ground run is permissible when landing to
a prepared surface (runway or hard-surfaced road), but
if the only available landing area is a rough sod field, a
more pronounced deceleration is necessary and
touchdown speed should approach zero. In that case, it
is necessary to decelerate at a higher altitude and
assume a landing attitude from a vertical descent.
Initial collective pitch-application may vary from 15-25
feet AGL, depending upon rate of descent and landing
attitude. All available collective pitch should be used to
effect the softest landing possible. A hard landing
should be expected when operating at high gross
weights or high density altitude.

e. Low Airspeed and Low Altitude. Under low
airspeed and low altitude conditions, the deceleration
capability is limited. Initial collective reduction may vary
after an engine malfunction, dependent upon the

TM 1-1520-248-10

altitude and airspeed at the time of occurrence. For
example, collective pitch must not be decreased when
an engine failure occurs at a hover in ground effect;
whereas, during cruise flight conditions, altitude and
airspeed are sufficient for a significant reduction in
collective pitch, thereby allowing rotor rpm to be
maintained in the safe operating range during
autorotational descent.

Pilots should avoid using the collective pitch to extend
glide distance because of the reduction in rpm available
for the touchdown. In some instances at low altitude or
low airspeed (and/or high gross weight), settling may
be so rapid that little can be done to avoid a hard-
impact landing. In that case, it is critical to maintain
aircraft control and assume a safe landing attitude prior
to touchdown. Cushion the landing with all remaining
collective as the helicopter settles to the ground.
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RIGHT CREW DOOR
JETTISON HANDLE

IMID

FIRST AID KIT

PILOT SEAT

CENTER POST

COPILOT/GUNNER
SEAT

FIRE EXTINGUISHER

LEFT CREW DOOR
/ I JETTISON HANDLE

40607M3
Jl206

Figure 9-1. Emergency Exits and Equipment
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EXAMPLE
W A N T E D

GROSS WEIGHT LIMIT FOR
SAFE HEIGHT VELOCITY
OPERATION

KNOWN

DENSITY  ALTITUDE = 8000 FT

METHOD

ENTER DENSITY ALTITUDE
MOVE RIGHT TO MAXIMUM
SAFE HEIGHT VELOCITY
L I N E
D R O P  D O W N ,  R E A D
GROSS WEIGHT = 4260 LB

HEIGHT VELOCITY DIAGRAM
100% RPM

1 0

9

3 6 3 8 4 0 4 2 4 4 4 6 4 % 5 0 5 2 5 4

GROSS WEIGHT - 100 POUNDS

DATA BASIS: PRELIMINARY FLIGHT TEST, APRIL 1991

40696V1416121
J2862

Figure 9-2. Height Velocity Diagram (Sheet 3 of 3)

II
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9-8. MINIMUM RATE OF DESCENT - POWER
OFF.
The Power-off minimum rate of descent is attained at
an indicated airspeed of 55 knots and 100% NR
(standard day/sea level). See figure 9-3 for maximum
glide distance.

9-9. MAXIMUM GLIDE DISTANCE - POWER
OFF.
The maximum glide distance is attained at an indicated
airspeed of 80 knots and 100% NR (standard day/sea
level). See figure 9-3 for maximum glide distance.

9-10. ENGINE FAILURE - HOVER.

AUTOROTATE.

9-11. ENGINE FAILURE - LOW ALTITUDE/
LOW AIRSPEED DURING TAKEOFF OR
CRUISE.

1. AUTOROTATE.

2. EMER SHUTDOWN.- Accomplish during
descent if time permits.

9-12. ENGINE RESTART - DURING FLIGHT.
After an engine flameout, in flight, an engine restart
may be attempted within ten seconds without closing
the throttle. The throttle can be left in the open position
because NG speed should still be above minimum
starting speed and fuel flow will be on the normal
acceleration schedule. Because the exact cause of
engine flameout cannot be determined, the decision to
attempt the start will depend upon the altitude and lime
available, rate of descent, potential landing area, and
crew assistance available.

Under ideal conditions, approximately
one minute is required to regain powered
flight from the time the attempted start is
begun.

If the decision is made to attempt an in-flight start:

1. Attempt start.

9-13. ENGINE RESTART - DURING
FLIGHT (FADEC AUTOMATIC MODE).
After an engine flameout in flight the FADEC system in
the AUTO mode (only) will Initiate a restart sequence
without pilot action.

1. Establish autorotational descent.

2. LAND AS SOON AS POSSIBLE

9-14. ENGINE COMPRESSOR STALL.
Engine compressor stall is characterized by a sharp
rumble or a series of loud sharp reports, severe engine
vibration, and a rapid rise in TGT, depending on the
severity of the surge. After engine compressor stall,
maneuvers requiring rapid or maximum power
application should be avoided. Should engine
compressor stall occur:

(OH-58D)  To prevent engine damage
caused by compressor stalls or engine
surges, do not rapidly increase collective
or throttle when in analog mode.

1. Collective - Reduce.
2. ENG ANTI ICE and HTR switches - ON.
3. LAND AS SOON AS POSSIBLE.

TM 1-1520-248-10

2.  LAND AS SOON AS POSSIBLE.  After the
engine is started and powered flight is re-
established, perform a power-on approach
and landing without delay.

- After the
engine is started and powered flight is
reestablished, perform a power-on approach
and landing without delay.

The FADEC automatic mode will, without pilot
action, alleviate the stall condition.  The FADEC will
adjust the fuel schedule to avoid further stall
occurrence.  Occurrence of a compressor stall will
increment the ENG SURGE entry on the FADEC
monitor page.

9-15.  (OH-58D) ENGINE OVERSPEED.
Engine overspeed will be indicated by a right yaw,
rapid increase in rotor (NR), gas producer (NG), and
engine rpm (NP), and an increase in engine and rotor
noise.  If an engine overspeed is experienced:

1.  Collective - Increase to load the rotor and

2.  Throttle - Adjust until normal operating rpm

sustain engine/rotor rpm below the maximum
operating limit.

is attained.
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3. LAND AS SOON AS POSSIBLE - Perform a
power-on approach and landing by controlling
the rpm manually with the throttle.

If rpm cannot be controlled manually:

4.   AUTOROTATE  when over safe landing area.

 - Accomplish during
descent if time permits.

9-16.     ENGINE OVERSPEED.
Engine overspeed will be indicated by a right yaw,
rapid increase in rotor (NR), gas producer (NG), and
engine RPM (NP), and an increase in engine and rotor
noise. Additionally if the overspeed reaches the trip
point of 124% NP the overspeed solenoid in the HMU
will reduce the fuel flow to minimum flow until NP is
reduced to the lower threshold of 118% NP. Engine
speed (NP) will then oscillate between the lower
threshold and the overspeed trip point until pilot action
is taken to correct the cause of the overspeed. If an
engine overspeed is experienced:

1. Collective - Increase  to load the rotor and
sustain engine/rotor RPM below the maximum
operating limit.

2. FADEC MANUAL operation - Perform.
If RPM can not be controlled manually:

3. AUTOROTATE when over a safe landing
area.

4. EMER SHUTDOWN - Accomplish during
descent if time permits.

9-17. ENGINE UNDERSPEED.

1. Collective - Adjust to establish rotor rpm
within limits.

2. Throttle - Check open.

3. RPM + trim switch - Increase (+).

NG to ensure that they remain within
normal operation limits.

4.

5.

6.

If engine rpm cannot be maintained within limits.

7.

LAND AS SOON AS PRACTICABLE.

LAND AS SOON AS POSSIBLE.

NORM-ANLG BACKUP switch  ANLG
BACKUP position.

Throttle and collective - Adjust to maintain
rotor rpm within limits.

9-18. ENGINE UNDERSPEED.

1. Collective -- Adjust to establish rotor RPM
within limits.

2. Throttle - Check open.

3.  RPM ± trim switch - Increase (+).

If underspeed condition still exists:

4. FADEC MANUAL OPERATION -- Perform.

5.    EMER SHUTDOWN

-

CAUTION
If underspeed condition still exists:

Operation in the analog mode will not be
considered as normal operations.  Flight
with a high gross weight/density altitude
can cause transients to the extent that
the LOW RPM ROTOR/HIGH RPM warning
messages may be activated; therefore,
maneuvers that require NOE flight and
OGE hover capability should not be
performed.  Crews must monitor NR/NP/

9-19.  ENGINE SURGES/FUEL CONT CAUTION
M E S S A G E / U N E X P L A I N E D  E N G I N E
FLUCTUATIONS.

Fluctuations of NR, NP, and NG can occur due to a
complete or partial failure of the digital mode of the
Electronic Supervisory Control (ESC).  Fluctuations may
present themselves as small variations in engine and
rotor indications while surges may be rapid increases/
decreases that result in large variations with noticeable
changes in engine noise and aircraft reactions.  These
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AUTOROTATIONAL GLIDE CHARACTERISTICS

I 7

NOTE: AUTOROTATIONAL DESCENT
PERFORMANCE IS A FUNCTION
OF AIRSPEED AND IS
ESSENTIALLY UNAFFECTED BY
DENSITY ALTITUDE  AND
GROSS WEIGHT.

EXAMPLE

WANTED

GLIDE RATIO AND RATE  OF DESCENT

K N O W N

AIRSPEED = 70 KIAS
ROTOR RPM = 395

POWER OFF
100% RPM

w  3 0 0 0

5 2 8 0 0

z
Ii

2800

t;li
L 2 4 0 0

8 2 0 0 0
r
d 1800

ENTER INDICATED AIRSPEED HERE -
MOVE UP TO GLIDE RATIO  LINE
MOVE LEFT. READ GLIDE RATIO = 3.12
CONTINUE UP 70 KIAS  TO RATE OF
DESCENT LINE ON UPPER GRAPH.

AUTOROTATIONAL
G L I D E

OH-58D

MOVE LEFT. READ RATE OF
DESCENT = 2200 RPM.

DATA BASIS: ESTIMATED DATA AND CALCULATED DATA, OCTOBER 1984
406961-1416-122
J1756

Figure 9-3. Autorotational Glide Characteristics Chart
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failures may or may not be accompanied by a FUEL
CONTROL advisory/FULE CONT caution message.

BACKUP position.

2. LAND AS SOON AS PRACTICABLE

If engine surges continue, proceed as follows:

3. NORM-ANLG BACKUP switch - NORM
position.

4.

5.

6.

RPM ± trim switch - Increase (+) to obtain
maximum rpm.

Throttle - Reduce to 98% NP.

LAND AS SOON AS POSSIBLE.
If fluctuations/surges are not controlled:

7. AUTOROTATE.

8. EMER SHUTDOWN.  Accomplish during
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CAUTION

Maneuvers requiring OGE Hover Power
should not be performed in the analog
mode due to slower engine response
and recovery times.

Operation in the analog mode will not
be considered as normal operations.
Flight with a high gross weight/density
altitude will cause transients to the
extent that the low rotor/high rotor
warning messages may be activated.
Rapid transient maneuveres, rearward
flight, and rocket firing should be
avoided.

NOTE

In event of a FUEL CONT message, the
ESC should automatically switch to the
analog backup mode.

In event of a FUEL CONT caution message or engine
fluctuations/surging, proceed as follows:

1. NORM-ANLG BACKUP switch -- ANLG

descent if time permits.

9-20.           FADEC FAILURE.
FADEC failures will be indicated to the pilot via the
FADEC FAIL audio tone and the FADEC FAIL and/or
FADEC MANUAL messages on the MFD.  The FADEC
may fail to fixed fuel flow condition or under certain
remote instances, the FADEC automatically fails to

MANUAL. In this case the FADEC FAIL message will
be accompanied by a FADEC MANUAL message and
the AUTO/MAN switch may illuminate MAN.

a. Fixed Fuel Flow. In the event of an ECU failure,
the FADEC will fail at a fixed fuel flow rate that is the
same as the fuel flow rate required by the engine at the
time of failure. A FADEC failure that results in a fixed
fuel flow will be indicated by the FADEC FAIL audio
tone, a FADEC FAIL message and the AUTO/MAN
switch remaining in the AUTO mode. Depending on
altitude, airspeed and the amount of power applied at
the time of failure, the aircraft may be operated in the
fixed fuel flow condition until the pilot is prepared to
make the switch to manual mode.

WARNING

Failure to switch to manual mode will
cause main rotor RPM to droop/
overspeed as collective Is increased/
decreased.

b.  Fail to Manual Mode.  In the event that the
FADEC automatically fails to the manual mode, the
HMU will default to the maximum fuel flow attainable
after the HMU pistons engage. This is because the
throttle is in the full open position when The FADEC
automatically switches to the manual mode. System
failures that will drive the FADEC to automatically
switch to the manual mode are:

(1) Total and complete loss of all electrical power
(simultaneous failure of AC generator, DC generator,
battery, and PMA, or a specific ECU internal
connection failure).

(2) Open or short failure of the FADEC AUTO/
MAN switch.

(3) Failure of the AUTOMATIC/MANUAL solenoid
valve, in the HMU.

CAUTION

The FADEC MANUAL mode is designed
for power modulation upon selection/ECU
failure.  When performing FADEC
MANUAL operations, the pilot must
coordinate throttle and collective inputs.
Failure to do so may result in engine
overspeed, overtemp, overtorque, or
inadvertent activation of the NP
overspeed protection system.  The pilot
must also rate limit throttle movement to
prevent engine surges as the engine is
not self-recoverable from stall in the
FADEC MANUAL mode.
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Pilot procedures for both failures, fixed fuel flow and
Fail to manual mode are the same.

FADEC MANUAL OPERATION – Perform.

9-21.          FADEC DEGRADE.

In the event of a FADEC DEGRADE advisory message,
The mode and extent of degradation (Table 9-7) may be
Determined in flight by accessing the FADEC
MONITOR page.

TABLE 9-7.        FADEC DEGRADE MESSAGES

MESSAGE                         DEFINITION

FADEC FADEC system has detected a fault that
DEGRADE results in a loss of the FADEC
OS OVERSPEED limiting system.

FADEC FADEC system has detected a fault that
DEGRADE will result in possible rotor droop.
DROOP

FADEC TRQ FADEC system has detected a fault that
LIM LOSS results in a loss of the FADEC engine

limiting feature.

FADEC CDS determines that ARINC bus
DEGRADE interface is degraded.
ARINC

NOTE

In the event of FADEC DEGRADE message,
determine impact on the aircraft/crew
mission effectiveness and decide to
continue or abort the mission.

9-22.          FADEC MANUAL START.

FADEC manual start is available in the event
Emergency evacuation of helicopter is necessary and
FADEC automatic start is not working.

1.  FADEC AUTO/MAN switch – MAN.

2.  Throttle – Check closed.

3.  Collective – Full down.

4.  BATTERY – ON.
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5.  FUEL BOOST switch – FUEL BOOST.

6.  START switch – Press and hold for 10
seconds to engage the manual mode pistons.

7.  TGT – 150 °C or less.

CAUTION

During a manual start the starter switch
must be pressed until NG reaches 50%.
Releasing the switch at any time will
disengage the starter.

8.  START switch – Press and hold.

9.  BATT V START V – Check.

10.  Throttle – Advance slowly at 10 to 12% NG
and modulate throttle to maintain TGT within
limits.

11.  ENG oil pressure – Check.

12.  Rotor blades – Turning by 25% NG.

13.  START switch – Release at 50% NG.

14.  XMSN OIL pressure and ENG OIL pressure
- Within limits.

9-23.     HIGH OIL TEMP ENG CAUTION
MESSAGE.

LAND AS SOON AS POSSIBLE.

9-24.     ROTORS, TRANSMISSION AND DRIVE 
SYSTEM MALFUNCTIONS.

9-25.     TAIL ROTOR FAILURE AND
DIRECTIONAL CONTROL MALAFUNCTIONS.
Because of the many malfunctions that can occur, it is
not possible to provide a solution for every emergency.
The success in coping with a given malfunction
depends upon quick analysis and the selection of the
proper emergency procedure.  The following discussion
of malfunctions includes probable effects and corrective
actions to be taken.

9-26.     COMPLETE LOSS OF TAIL ROTOR
THRUST.
This situation involves a break in the drive system,
Such as a severed driveshaft, causing the tail rotor to
Lose power.

a.  Powered flight.



(1) Indications:

(a)

(b)

(c)
sideslip).

(d)
axis.

Abnormal vibrations.

Pedal input has no effect on helicopter trim.

Nose of the helicopter turns to the right (left

Left roll of fuselage along the longitudinal

WARNING

H e l i c o p t e r  sidesl ip  m a y  b e c o m e
uncontrollable and will begin to spin on
its vertical axis at airspeeds below 40
knots. Degree of roll and sideslip may be
varied by varying throttle and/or
collective. Autorotation may be the only
option.

(2) Procedures:

(a) If a safe landing area is not immediately
available, continue powered flight to suitable landing
a r e a  a t  o r  a b o v e  m i n i m u m  r a t e  o f  d e s c e n t
autorotational  airspeed.

(b )  When  l and ing  a rea  i s  r eached ,  make  a
power on run-on landing.

(c )  Use  a i rspeed  above  min imum ra te  o f
descent airspeed.

(d )  I f  l and ing  a rea  i s  su i tab le  fo r  run-on
land ing ,  accomp l i sh  touchdown  w i th  a i r speed  as
required for directional control.

b. Power off (Autorotation).
(1) Indication: Pedal input has no effect on trim.

(2) Procedures:

(a) Maintain airspeed above minimum rate of
descent alrspeed.

(b )  I f  run -on  land ing  i s  poss ib le ,  comp le te
autorotation with a touchdown airspeed as required for
directional control.

(c) If run-on landing is not possible, start to
decelerate from 100 feet altitude so that forward
groundspeed is at a minimum when the helicopter
reaches 10 to 20 feet; execute the termination with a
rapid collective pull just prior to touchdown in a level
attitude with minimum groundspeed.

 9-27.  FIXED TAIL ROTOR PITCH SETTINGS.
Th is  i s  a  ma l func t i on  i nvo l v ing  a  l oss  o f  con t ro l

 resulting in a fixed tail rotor pitch setting. Whether the
nose of the helicopter yaws left or right is dependent
upon the amount of pedal applied at the time of the
malfunction. Regardless of pedal input applied by the
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pilot, a constant amount of tail rotor thrust will be
delivered at all times during flight.

a. Reduced power (low torque).
(1) Indication: The nose of the helicopter will turn

right when  power  is applied.

(2 )  P rocedure :  I f  he l i cop te r  con t ro l  can  be
maintained in powered flight, the best solution is to
maintain control  with power and accomplish a run-on
landing as soon as practicable.

b. Increased power (high torque).
(1) indicat ion:  The  nose ot the helicopter will turn

left when power is reduced.

(2) Procedures: .

(a) Maintain control with power and airspeed
between 40 and 70 knots.

(b) If needed, reduce engine rpm manually to
98% NP.

(c )  Con t inue  powered  f l i gh t  t o  a  su i tab le
l and ing  a rea  whe re  a  run -on  l and ing  can  be
accomplished.

c. Hover.

(1 )  I nd i ca t i on :  He l i cop te r  head ing  canno t  he
controlled with pedals.

(2) Procedures:

(a) If the  tail rotor pitch is fixed in a left pedal
applied position, gradually decrease collective pitch
and land helicopter.

(b) If total loss of tail rotor  thrust or fixed right
peda l  app l i ed  i s  expe r i enced ,  c l ose  the  th ro t t l e
i m m e d i a t e l y  a n d  a c c o m p l i s h e d  a n  a u t o r o t a t i o n a l
l a n d i n g .

9-28.  LOSS OF TAIL ROTOR COMPONENTS.

The severity of this situation is dependent upon the
amount of weight lost. Any loss of this nature will result
in a forward center of gravity shift, requiring aft cyclic.

a. Indications:.

(1) Varying degrees of right yaw depending on
power applied and airspeed at time of failure,

(2) Forward CG shift.

(3) Abnormal vibrations.

b. Procedures:.

(1) Enter autorotative descent (power off).

(2) Maintain airspeed above minimum rate of
descent airspeed.
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The safety of helicopter occupants is the primary
consideration in the event a fire occurs; therefore, it is 
imperative that every effort be made by the flight crew
to extinguish the fire.  On the ground, it is essential that
the engine be shut down, crew evacuated, and fire
fighting begun immediately.  Time permitting, a
MAYDAY call should be transmitted before electrical
power is turned off to expedite assistance from airfield
fire fighting equipment and personnel.  If the helicopter
is in flight when the fire occurs, the most important
action is to land the helicopter.

9-33.  ABORT START/HOT START/RESIDUAL
FIRE.
During engine starting or shutdown if any limits are
exceeded or if it becomes apparent that limits may be
exceeded, proceed as follows:

CAUTION

To prevent engine damage, do not
depend on the FADEC system to monitor
the starter automatically during an
aborted start.  In a low battery voltage
condition, the ECU may not operate
properly.

NOTE

During engine starting the FADEC
system monitors engine parameters and
will automatically abort the start if it
becomes apparent that TGT limits may be
exceeded.  It will continue to motor the
starter for 60 seconds or until TGT is
below 149 °C.

Abort sequence begins at 843 °C for most
operations.  However, it will begin at 913
°C if pressure attitude is greater than
10000 feet or if residual TGT is greater
than 82.2 °C at initiation of engine start.

1.  Throttle – Close.

2.  START switch – ON and hold until TGT is
less than 200 °C.

(3)  If run-on landing is possible complete
autorotation with a touchdown airspeed as required for
directional control.

(4)  If run-on landing is not possible, start to
decelerate from about 100 feet altitude so that forward
groundspeed is at a minimum when the helicopter
reaches 10 to 20 feet:  execute the termination with a
rapid collective pull just prior to touchdown in a level
attitude with minimum ground speed.

9-29.  MAIN DRIVESHAFT FAILURE.
Failure of the main driveshaft will be evidenced by a
Sudden increase in engine rpm (NP), decrease in rotor
Rpm (NR), and left yaw.  In addition, the LOW RPM
ROTOR warning message will be displayed and
Accompanying audio warning will sound.  In the event of
Main driveshaft failure:

NOTE

The engine must continue to operate in
order to provide tail rotor control.

1.  AUTOROTATE – Throttle full open.

2.  EMER SHUTDOWN after landing.

9-30.  CLUTCH FAILS TO DISENGAGE.
A clutch failing to disengage in flight will be indicated
by rotor rpm decaying with engine rpm as the throttle is
reduced when entering autorotation.  This condition
results in total loss of autorotational capability.  If a 
failure occurs:

1.  Throttle – Open.

2.  LAND AS SOON AS POSSIBLE.

9-31.  CLUTCH FAILS TO RE-ENGAGE.
During recovery from autorotation descent, clutch
malfunction may occur and will be indicated by a
decrease in NR with NP remaining constant.  If failure
occurs:

1.  AUTOROTATE.

2.  EMER SHUTDOWN.

9-23.  FIRE.
WARNING

Toxic fumes of the extinguishing agent
may cause injury.  Liquid agent may
cause frostbite or low-temperature burns.
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9-34.  ENGINE/FUSELAGE/ELECTRICAL FIRE
- GROUND.

EMER SHUTDOWN.

9-35.  ENGINE/FUSELAGE/FIRE – LOW/
CRUISE ALTITUDE.
If a fire is observed during flight, prevailing
circumstances such as:  VMC, IMC, night, altitude, and
landing areas available must be considered in order to
determine whether to execute a power-on or power-off
landing.

a.  If power-on landing:

1.  LAND AS SOON AS POSSIBLE.

2.  EMER SHUTDOWN after landing.

b.  If power-off landing:

1.  AUTOROTATE.

2.  EMER SHUTDOWN.  Accomplish during
descent if time permits.

9-36.  ELECTRICAL FIRE FLIGHT.
Prior to shutting off all electrical power, the pilot must
consider the equipment that is essential to a particular
flight environment that will be encountered, e.g., flight
instruments, fuel boost pump, and automatic fuel
control systems.

In the event of electrical fire or suspected electrical fire
In flight:

1.  AC and DC GEN switches – OFF.

2.  LAND AS SOON AS POSSIBLE.

3.  EMER SHUTDOWN after landing.

9-37.  SMOKE AND FUME ELIMINATION.
Smoke and/or toxic fumes within the cockpit/cabin area
May be exhausted as follows:

CAUTION

To prevent damage to helicopter, do not
jettison doors in flight above effective
translational lift.

1.  VENT PULL knobs – PULL.

2.  R and L DEFOG BLWR switches – ON.

3.  COMPT BLWR switch – ON.

9-38.  FUEL BOOST PUMP FAILURE.
In the event of fuel boost pump failure, FUEL BOOST
FAIL caution message will display.  Proceed as follows:

1.  FUEL BOOST switch – OFF.

2.  Descend below 8,000 feet PA.

3.  LAND AS SOON AS PRACTICABLE.

9-39.  ELECTRICAL SYSTEM
MALFUNCTIONS.

WARNING

(CDS2)  Complete loss of DC power will
result in loss of rotor rpm I ndications
and the loss of ESC fuel control system.
Therefore, engine rpm will rapidly
increase and, if not controlled, exceed
operating limits.

9-40.  (OH-58D) COMPLETE LOSS OF
ELECTRICAL POWER.
In the event all electrical power is lost (loss of battery,
AC generator, or TRU, and DC generator output),
Powered flight is possible.  However, NP will increase
Rapidly due to loss of both digital and analog fuel
Controls.  NP cannot be monitored with manual control
Of the throttle due to the loss of systems instruments.

NOTE

During a complete electrical failure the
FADEC system will continue to operate and
control engine RPM if the PMA is
functioning properly.

LAND AS SOON AS POSSIBLE.

9-41.  DC GENERATOR FAILURE – NO
OUTPUT.
A DC generator failure will be evidenced by the MFD
Displaying the caution message DC GEN FAIL.  In the
Event of a DC generator failure, proceed as follows:

1.  DC GEN FIELD and DC GEN RESET circuit
breakers – Check in.

2.  DC GEN switch – RESET then DC GEN.  Do
not hold the switch in the RESET position.

If generator output is not restored, or if generator goes
Off the line again:
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3 . DC GEN switch - OFF.

4. LAND AS SOON AS PRACTICABLE.

NOTE

Following loss of the DC generator, battery
charging does not occur. Whenever the
throttle is reduced below 91% NP the TRU
is off line and all DC systems are powered
by the battery. Low battery power may result
in loss of all CDS indications, loss of
(CDS2)  ESC fuel  control  system and
inability to motor the starter in the event of a
res idua l  f i re  on shutdown.

9 - 4 2 .  H O T  B A T T  1 ,  H O T  B A T T  2 ,  O R  H O T
BATT 1 & 2 CAUTION MESSAGE(S).

WARNING

If battery(ies) overheat(s) or emit(s)
noxious fumes, do not open battery
compartment door(s) until cooldown has
occurred. Battery fluid will cause
chemical burns, and an overheated
battery can cause thermal burns and may
explode.

In the event of battery overheat:

1. Affected BATT switch - OFF. If condition is
corrected, flight may be continued with the
affected battery switch off.

If condition is not corrected, proceed as follows:

2. LAND AS SOON AS POSSIBLE.

3. EMER SHUTDOWN after landing.

9-43. AC GEN FAIL CAUTION MESSAGE.

In the event of AC generator failure:

1 . AC GEN switch - OFF, then AC GEN.

If generator output is not restored or generator fails
again:

2. AC GEN switch - OFF.

3. LAND AS SOON AS PRACTICABLE.

9-44. INV FAIL CAUTION MESSAGE.

NOTE

With inverter power off, all AC powered
equipment to include instrument lighting,
and SCAS will be lost at NP speeds below
91%.

9 - 4 5 .  A U D I O  D I S T R I B U T I O N  U N I T  ( A D U )
FAILURE.
A failure of the ADU will be evidenced by a failure of all
communication radios except FM-1, including (CDS2) 
ATHS, COMSEC, and retransmission. Caution/warning
advisory tones and pilot remote function will also fail.

In the event of ADU failure:

1. Transmit and receive on plain FM-1.

2. LAND AS SOON AS PRACTICABLE.

9-46. EGI FAILURE.
A failure of EGI is indicated when EGI FAIL displays on
the MFD, the VSD pitch, roll and heading data displays 
go blank, and SCAS disengages. If a failure of EGI is
indicated, perform the following:

1 . EGI DC circuit breaker - Out.

2. EGI DC circuit breaker - In.

3. Last known present position - Enter.

4. Execute a MANUAL EGI alignment.

If EGI functionality is not restored or fails again:

5. EGI DC circuit breaker - Out.

Flight may be continued utilizing standby instruments
for aircraft attitude and heading information.

9-47. EGI BATT LOW.
A low EGI battery voltage condition is indicated when
EGI BATT LOW displays on the MFD. If a low EGI
battery voltage condition is indicated, It w i l l  be
necessary to replace at least one EGI battery prior to
removal of DC power from the system or the EGI
almanac data will be lost.

9-48. GPS DIVERGENT.
Appearance of the GPS DIVERGENT message
indicates there exists a significant difference between
the combined INS/GPS navigation solution position and
the stand alone GPS position data.
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If abnormal system operation continues:

1. INS mode of navigation - Select. Compare
reported position to that of a known waypoint
as  soon as  poss ib le .

If position error is evident:

2. Manual update - Perform to correct the INS
drift.

If position is not observed:-

3. GPS mode of navigation -- Select. -

If position error is observed:

4. INS mode of navigation - Reselect and
continue flight operations.

 9-49. (CDS2/CDS3)  LEFT MCPU/RIGHT MCPU
FAILURE.
An MCPU failure will be evidenced when LEFT MCPU
FAIL or RIGHT MCPU FAIL displays on the unaffected
MFD. An automatic reset function provides a built-in
reset in the event of an MCPU failure. If an MCPU
failure occurs without an automatic reset, perform the
fo l lowing:

1 .  MCPU L/R circuit breaker -- Out.

2. MCPU L/R circuit breaker - In. Check MFD
for MCPU caution message.

If MCPU is not recovered:

3. LAND AS SOON AS POSSIBLE. 9-52. AIR DATA SYSTEM FAILURE.

9-50.  ( C D S 4 )  L E F T  MCPU/RIGHT  M C P U
FAILURE.

GROUND

An MCPU failure will be evidenced when LEFT MCPU
FAIL or RIGHT MCPU FAIL displays on the unaffected
MFD.  An automat ic reset  function  provides  a bui l t- in

reset in the event of an MCPU failure. If an MCPU
failure occurs without an automatic reset, perform the
fo l lowing:

1 .

2.

MCPU L/R circuit breaker - Out.

MCPU L/R circuit breaker - In. Check MFD
for MCPU caution message.

If MCPU is not recovered:

3. Maintenance action IS required  to recover
failed MCPU prior to flight.
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IN-FLIGHT

An MCPU failure will be evidenced when LEFT MCPU
FAIL or RIGHT MCPU FAIL displays on the unaffected 
MFD. An automatic reset function provides a built-in
reset in the event of a right MCPU failure. The left
MCPU does not have an automatic in-flight reset
function. If the left MCPU fails in flight, perform the
fo l lowing:

1. LAND AS SOON AS POSSIBLE.

NOTE

In the event of an MCPU failure, the EGI
may reset. After MCPU function is restored,
the EGI will perform an in-flight alignment
unless the aircraft is landed and a manual
a l ignment  is  per formed.

9-51. MPD WARNING LIGHT ILLUMINATION  IN
FLIGHT.

1 . BIT RST switch - RST.

I f  WRN i l l umina tes  aga in :

2. BIT check - Accomplish.

If an error code displays:

3. LAND AS SOON AS PRACTICABLE.

A failure of the air data system will be evidenced by
failure of airspeed and barometric altitude indications
on the MFDs.  As a result, navigation system will be
unreliable. Standby instruments (airspeed and
altimeter) will be unaffected. Therefore:

LAND AS SOON AS PRACTICABLE.

9-53. HYDRAULIC SYSTEM MALFUNCTION.

9 - 5 4 . L O W  H Y D  P R E S S  C A U T I O N
MESSAGE.

It is possible that the LOW HYD PRESS caution
message could be displayed without the presence of
control feedback. In the event this condition occurs,
select an area which will permit a run-on landing with
power and:
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LAND AS SOON AS PRACTICABLE.

9-55. HYDRAULIC POWER FAILURE.

1 .   Airspeed - Adjust as necessary to attain the
most comfortable level of control movements.

NOTE

Abrupt collective changes, up or down, will
cause increased pilot workload, especially
with roll attitude. Loss of hydraulic power
will result in loss of SCAS, thereby resulting
in a deterioration in flying qualities.

2. HYD SYS circuit breaker - Out; check for
restoration of hydraulic power.

If hydraulic power is not restored:

3. HYD SYS circuit breaker - In.

4. HYD SYS switch - OFF.

WARNING

Do not return the HYD SYS switch to the
HYD SYS position for the remainder of
the flight. This prevents any possibility of
a surge in the hydraulic system creating
sudden, unexpected control movements.

5. Land as soon as practicable at an area which
will permit a run-on landing at an airspeed
slightly above effective translational lift.

9-56. LANDING AND DITCHING.

9-57. LANDING IN TREES.
A landing in trees should be made when no other
landing area is available. In addition to accomplishing
engine failure emergency procedures, select a landing
area containing the least number of trees of minimum
height. Decelerate to minimum forward speed at treetop
leve l  and descend into the trees vertically. Apply all
remaining collective prior to the main rotor contacting
the trees.

9-58. DITCHING -  POWER ON.

If ditching becomes necessary with power available,
a c c o m p l i s h an approach to a hover above the water
and:

1 . Doors - Jettison at a hover.

2. CPG or passenger - Exit.

9 - 2 6

3. Hover a safe distance away from personnel.

4. AUTOROTATE. Apply all remaining collective
as the helicopter enters the water. Maintain a
level attitude  as the  helicopter sinks and until
it begins to roll. Apply cyclic in the direction
of the roll.

5. Pilot - Exit when the main rotor stops.

9-59. DITCHING -  POWER OFF.

In the event power is lost and ditching becomes
imminent, accomplish engine failure emergency
procedures  and proceed as  fo l lows:

1 . AUTOROTATE - Decelerate to minimum
forward speed as helicopter nears the water.
Apply al l  remaining col lect ive as the
helicopter enters the water. Maintain a level
attitude as the helicopter sinks and until it
begins to roll. Apply cyclic in the direction of
roll.

2. Doors - Jettison as the helicopter enters the
wate r .

3. CPG or passenger and pilot - Exit when
ma in  ro to r  s tops .

9-60.  FLIGHT CONTROL.

9-61. FLIGHT CONTROL MALFUNCTIONS.

Failure of flight control components may be indicated
by varying degrees of feedback, binding, resistance, or
sloppiness. If one or more of these symptoms occur, it
should not be mistaken for hydraulic power failure.
Should a flight control malfunction occur:

1. LAND AS SOON AS POSSIBLE.

2. EMER SHUTDOWN after landing.

9 - 6 2 . S T A B I L I T Y  A N D  C O N T R O L
AUGMENTATION SYSTEM (SCAS) FAILURE.

Failure of the SCAS system will be evidenced by
display of the P/R DISENG, YAW DISENG, and/or
SCAS DISENG caution(s). In the event of a P/R or yaw
SCAS failure, or both, the respective actuator(s) will
center and lock within approximately 0.5 second. When
a failure is detected, the respective channel switch(es)
will move to the OFF position, disabling the affected
axis (or axes). In the event a failure occurs at a time
when an actuator is not centered, a slight bump will be
felt by the operator through the flight control as the



actuator centers. SCAS failure will result in an increase
in pilot workload but continued flight is possible.

2 .

In the event of a SCAS disengagement, proceed as
fo l l ows :

9-63.

1. Affected SCAS channel - Attempt to
reengage.

If SCAS cannot be reengaged:

9-64.
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LAND AS SOON AS PRACTICABLE.

LIGHTNING STRIKE.

LAND AS SOON AS POSSIBLE.

IN-FLIGHT WIRE STRIKE.

LAND AS SOON AS POSSIBLE.

SECTION II. MISSION EQUIPMENT

9-65. MISSILE UNLATCHED. CAUTION

1. Avoid nose low attitudes and excessive  bank
ang les .

2. LAND AS SOON AS PRACTICABLE.

If a HELLFIRE launcher is jettisoned with
a single missile on the inboard launcher
rail, the launcher may contact the landing
gear skid tube.

9-66. MISFIRE -  2.75-INCH  ROCKET.
A misfire is a rocket that has been fired but the launch
motor  does not  ign i te .
Proceed  as  fo l l ows :

In the event of missile hangfire proceed as follows:

1. JETTISON switches(es) - Activate. (Only in
event of residual fire.)

2. LAND AS SOON AS POSSIBLE.
1. Position the aircraft so that rocket is oriented

downrange for a period of 10 minutes.

2. Upon landing the aircraft - Notify explosive
ordnance d isposa l .

9-68. RUNAWAY GUN.
Gun continues to fire after WPN-FIRE switch is
re leased.
Proceed  as  fo l l ows :

9-67. ROCKET/MISSILE -  HANGFIRE.
A hangfire  is an event when a rocket or missile motor
ignites and produces thrust but hangs up on/in the
launcher and does not separate from the helicopter.
The resulting missile thrust is transferred to the
helicopter and may cause control difficulty and potential
structural damage. HELLFIRE missile thrust lasts for
approximately 2.5 seconds. Control of the aircraft is
crucial during this period and recovery is dependent
upon altitude and obstacles. Failure to immediately
counter missile thrust with control inputs may cause
loss of aircraft control.

1. Orient gun in a safe direction.

2. MASTER switch - STBY.

3. Allow gun to fire out.

4. Gun switch - SAFE.

9 - 6 9 .  C A R G O  H O O K  F A I L S  T O  R E L E A S E
ELECTRICALLY.

WARNING

In the event that cargo hook will not release sling when
CARGO RELEASE switch is pressed, proceed as
f o l l ows :

Act ivat ion of Jett ison switch during
m iss i l e  hangfire  may cause miss i le
launcher package to veer off course,
possibly into the aircraft or rotor disk.

1 .  Main ta ln  tens ion on s l ing .

2.     Pull EMER CARGO RELEASE handle.
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APPENDIX A

REFERENCES

AR 385-40 Accident Reporting and Records

AR 70-50 Designating and Naming Defense Military Aerospace vehicles

AR 95-1 Flight Regulations

DA FORM 2408-13-1 Aircraft Inspection and Maintenance Record

DA FORM 2408-13-1E Aircraft Inspection and Maintenance Record

DA PAM 40-501 Hearing Conservation

DA PAM 738-751 Functional Users Manual for The Army Maintenance Management System -
Aviation (TAMMS-A)

DOD FLIP DOD Flight Information Publication (Enroute)

FM 1-202 Environmental Flight

FM 1-203 Fundamentals of Flight

FM 1-230 Meteorology for Army Aviators

FM 1-240 Instrument Flying and Navigation for Army Aviators

FM 10-67-1 Concepts and Equipment of Petroleum

MIL-STD-12D Abbreviations for Use on Drawings, and in Specifications, Standards and
Technical Documents.

TB 55-9150-200-24 Engine and Transmission Oils, Fuels, and Additives for Army Aircraft

TM 1-1520-248-CL Operators’ and Crewmembers’ Checklist, for Army Model OH-58D Helicopter

TM 1-1520-248-MTF Maintenance Test Flight Manual, for Army Model OH-58D Helicopter

TM 9-1005-213-10 Operators Manual, for Machine Guns Caliber .50; Browning M2, Heavy Barrel
Flexible, W/E

TM 9-1055-460-13& P Operators, Aviation Unit, and Intermediate Maintenance Manual for Hydra 70
Rocket Launchers

TM 9-5855-253-10 Operators Manual for Night Sight Set, Infrared, AN/UAS-11

TM 9-6920-475-13 Maintenance Instructions Aviation Unit and Intermediate Maintenance including
Repair Parts and Special Tools List for Training Equipment Dummy Guided
Missile, M34; Guided Missile, Training M36 and Fixture, Launch Shoe Alignment
HELLFIRE Modular Missile System

A-1



TM 1-1520-248-10

TM 11-5841-291-12 Operators and Organizational Maintenance Manual for the Radar Warning
Systems AN/APR-44(V)1 and AN/APR-44(V)3

TM 11-5841-294-12 Operator and Aviation Unit Maintenance Manual for Radar Signal Detecting Set
AN/APR-39A(V)1

TM 11-5841-301-12 Operators’ and Aviation Unit Maintenance Manual for AN/AVR-2A Laser Detecting
Set

TM 55-1500-342-23 Army Aviation Maintenance Engineering Manual for Weight and Balance

TM 750-244-1-5 Procedures for the Destruction of Aircraft and Associated Equipment to Prevent
Enemy Use
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APPENDIX B

ABBREVIATIONS AND TERMS

SYMBOLS

° Degrees

∆F Increment of equivalent flat plate drag area

%Q Percent torque

A

A Advisory

AC Alternating current

A/C Aircraft

ACK Acknowledge

ACP Armament control panel

ACTVT Activate

ACV Alternating current voltage

ADSS ANVIS display symbology system

ADU Audio distribution unit

ADV Advisory(ies)

AEU Armament electronics unit

AGL Above ground level

AI Airborne interceptor

AJ Antijamming

ALE Automatic leveling equalization

ALFGL Automatic low frequency gain limiting

ALGN Align

ALT Altitude, altimeter, alternate

AM Amplitude modulation

AMP Amplifier

AMPS Aviation mission planning station

ANLG Analog

ANTI COLL LT Anticollision light

ANVIS Aviators night vision imaging system

ARMT Armament

ARTY Artillery

AS Antispoofing

ASE Aircraft survivability equipment

ATAS Air-to-air stinger

ATH Airborne target handover

ATHS Airborne target handover system
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ATT Attitude

AUD VIS Audio visual

AUTH, AUTHENT Authentication

AUTO Automatic, autonomous

AUX Auxiliary

AVTR Airborne video tape recorder

B

BATT Battery

BF Bit failure

BFLD Battlefield

B HOT Black hot

BIT Built-in test

BKUP Back up

BL Buttock line

BLK Block

BLWR Blower

BNR Burner

BRIL Brilliance

BRK Break

BRST Boresight

BRT Bright

BYP Bypass

C

C Celsius, caution, cue

CABS Cockpit air bag system

CAL Calibrate, caliber

CAS Calibrated airspeed

CB Circuit breaker

CBID Combat identifier

CDS Control and display subsystem

CEOI Communications electronics operating instructions

CFT Captive flight trainer

CG Center of gravity

CH Channel

CHAN Channel

CHG Change

CIPH Cipher

CIT Compressor inlet temperature

CKPT Cockpit

CL Centerline

B-2



TM 1-1520-248-10

CLR Clear

CNTL Control

CNTR Center

CNV Crypto-net variable

COLL Collective, collision

COMM Communication

COMPT Compartment

COMPTR Computer

COMSEC Communication security

CONT Continuous

CONT, CONTR Contrast, control, controller

COORD Coordinates

CORRTN Correction

CPHD Copperhead

CPG Copilot/gunner

CRT Cathode ray tube

CSC Communication system control

CT Cipher text

CYC Cyclic

C/W Caution/Warning

D

DC Direct current

DCLTR Declutter

DD Day date

DEL Delete

DECR Decrease

DEFOG Defogger

DELVRY Delivery

DEL  FPLN Deletes flight plan

DES Designator, designation

DESIG Designation

DEST Destination

DET Detect

DETR Detector

DIGT Digital

DIPH Diphase

DIR Direct

DISCR Discriminate

DISENG Disengage

DL Data loader

DN Down

DRU Data receptacle unit
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DSC Digital scan converter

DSPL SEL Display select

DTED Digital terrain elevation data

DTM Data transfer module

DTR Data transfer receptacle

DTS Data transfer system

DTU Data transfer unit

E

EBF Engine barrier filter

ECCM Electronic countermeasure

ECU Electronic control unit

EGI Embedded global positioning system/inertial navigation system

EHP Engine history page

EID Emitter identification data

ELEV Elevation

EL LT Electroluminescence

EM Emergency mode

EMB Expanded memory board

EMER Emergency

EMER T/R Emergency transmit/receive

END Endurance

ENG Engine

ENGA Engage

EOM End of mission

ERF Electronic remote fill

ESC Electronic supervisory control

ESNTL Essential

ESW Engine status word

ETE Estimated time enroute

EQ Engine torque

EU Electronics unit

EXT Extend, external

F

F Fahrenheit

FADEC Full authority digital electronic control

FAT Free air temperature

FCU Fuel control unit

FDL Fault detection location

FH Frequency hopping

FLT Flight

FM Frequency modulation
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FMT-NETS Frequency managed training net

FOC Focus

FOM Figure of merit

FOV Field of view

FPLN Flight plan

FPM Feet per minute

FREQ Frequency

FS Fuselage station, frequency scan

FT Foot

FT/MIN Feet per minute

FWD Forward

FXD Fixed

G

GAL Gallon

GAL/HR Gallons per hour

GC ALIGN EGI alignment

GEN Generator

GLLD Ground laser location designator

GPS Global positioning system

GPU Ground power unit

GRBX Gearbox

GRN Green

GRWT Gross weight

GW Gross weight

H

HDG Heading

HDG HLD Heading hold

HF High frequency, hang fire, HELLFIRE

HHM Heading hold mode

HI High

HIT Health indicator test

HLFR HELLFIRE

HMS HELLFIRE missile system

HMU Hydromechanical unit

HOG Hands-on general user interface

HP Horsepower

HQ HAVEQUICK

HR Hour

HSD Horizontal situation display

HSET Hop setting
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HSI Horizontal situation indicator

HTR Heater

HVR Hover

HYD Hydraulic

HZ Hertz

I

IAS Indicated airspeed

ICS Intercommunication system

ID Identification, identifier

IDM Improved data modem

IDNT Identify

IEA Interface electronics assembly

IF ALIGN In-flight alignment

IFF Identification friend or foe

IFM Improved FM (amplifier)

IGE In ground effect

IGN Ignition

IMPEND Impending

IMSP Improved mast mounted sight system processor

IN Inch

IN HG Inches of mercury

INCR Increase

IND Indicator

INHBT Inhibit

INIT Initial

INOP Inoperative

INS Inertial navigation system, insert

INST LT Instrument light

INTCON Interconnect

INTEG Integrate

INTEN Intensity

INV Inverter, inverse

IR Infrared

ISP Integrated system processor

J

JETT Jettison

JVMF Joint variable messaging format
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K

KCAS Knots calibrated airspeed

KIAS Knots indicated airspeed

KM Kilometers

KNPT Known point

KPH Kilometers per hour

KTAS Knots true airspeed

KTS Knots

KYBD Keyboard

L

L Left

LAT Latitude

LAT/LON Latitude/longitude

LBS Pounds

LB/HR Pounds per hour

LCF Low cycle fatigue

LD Load

LGTH Length

LIM Limit

LMC Linear motion compensation

LO Low

LOAL Lock-on after launch

LOBL Lock-on before launch

LOC Locate

LON Longitude

LONG Longitude

LOS Line of sight

LOS CONT Line of sight control

LRF/D Laser rangefinder/designator

LSB Lower side band

LSET Lockout set

LSR Laser

LT Light

M

M Manual

MA Missile alert, activity

MAG Magnetic

MAN Manual

MAX Maximum

MCPS Mast mounted sight central power supply
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MCPU Master controller processor unit

MEC Mechanical

MED Medium

MDC Manual drift control

MDU Map data unit

MEM Memory

MF Missile failure

MFD Multifunction display

MFK Multifunction keyboard

MGRS Military grid reference system

MHz Megahertz

MIB Management information base

MIC Microphone

MIN Minute, Minimum

MM Millimeter

MMS Mast mounted sight

MNL Manual

MON Monitor

MPD Multiparameter display

MPLH Multiple purpose light helicopter

MPSM Multi-purpose submunition

MQ Mast torque

MSG Message

MSGS Messages

MSL Mean sea level, Missile

MSP Mast mounted sight system processor

MSS Missile sight system

MT Multiple targets

MTA Mast turret assembly

MUX Multiplex

MVMT Movement

MVT Movement

MWOD Multiple word of the day

N

N North

NAR Narrow

NATO North Atlantic Treaty Organization

NAV Navigate, navigation

NAV UPD Navigation update

NBC Nuclear, biological, and chemical protection system

NCS Net control station

NET Network
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NFOV Narrow field of view

NG, Ng Gas producer speed

NM Nautical mile

NO Number

NOE Nap of the earth

NORM Normal

NP, Np Power turbine speed

NR, Nr Rotor speed

NVG Night vision goggles

NVM Non-volatile memory

O

OBS Optical boresight system

ODA Optical display assembly

OFP Operational flight program

OGE Out of ground effect

OPR Operate

ORIDE Override

ORIG Originator

OS Overspeed

OSET Offset

P

PART SEP Particle separator

PDU Pilot display unit

PLA Power lever angle

PLT Pilot

PMA Permanent magnet alternator

PNT TRK Point track

POS Position

PP Present position

PPT Prepoint

P/R Pitch/roll

PREFLT Preflight

PREPT Prepoint

PRESS Pressure

PREV Previous

PRHT Preheat

PRI Primary

PSIG Pounds per square inch gage

PT Plain text
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PVT Private

PWR Power

Q

QTY Quantity

R

R Right, receive

RAD Radius

RAD ALT Radar altimeter

RALT Radar altimeter

RAST Raster

RCCB Remote control circuit breaker

RCDR Recorder

RCV Receive

R/C Rate of climb

R/D Rate of descent

RDR Radar detecting receiver

RDY Ready

REC Recall, receiver

RECT Rectifier

RECV Receive

REJ Reject

REL Release

RET Retract

RETRAN Retransmit

RFD Remote frequency display

RHE Remote HELLFIRE electronics

RKT Rocket

RLG Ring laser gyroscope

RMP Reprogrammable microprocessor

RMS Rotorcraft mapping system

RMT Remote

RNG Range

RPM Revolutions per minute

RST Reset

RT Radio transmitter

RTN Return

RWR Radar warning receiver
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S

SA Situation awareness, Selective availability

SAM Surface-to-air missile

SAT(S) Satellite(s)

SC Single channel

SCAS Stability and control augmentation system

SCL Scale

SCTY Security

SEC Seconds

SEL Select

SEU Sight electronics unit

SF Station failure

S GEN Starter generator

SH ALIGN Stored heading alignment

SHP Shaft horsepower

SINCGARS Single channel ground/air radio system

SIP SINCGARS improvement program

SIT Situation

SLAV Slave

SPEC Specifications

SPRL Spiral

SPS Sensor processor subsystem

SQ FT Square feet

SQL Squelch

SRCH Search

SRCH LT Search light

STA Station

START Starter

STBY Standby

STK Stick

STOR Store

STR Strength

SUBS Subscribers

SYMB Symbology

SYNC Synchronize

SYS System

T

T Time, test

TAC Tactical

TACFIRE Tactical fire direction

TAMS Transmission attitude measurement system
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TAS True airspeed

TCU Thermal conditioning unit

TEMP Temperature

TEMP ORID Temperature override

TGT Target, turbine gas temperature

TIS Thermal imaging sensor

TIS INTEG Thermal imaging sensor integrator

TOD Time of day

TOF Time of flight

TRANS Transmit, transmission

T/R Transmit/receive, tail rotor

T/R+G Transmit/receive and receive guard

TRK Track

TRQ Torque

TRU Transformer rectifier unit

TSEC Transmission security

TV Television

TVS Television sensor, television system

U

UHF Ultra high frequency

UNL Unlatched

UPD Update

UPDT Update

USB Upper side band

UTC Universal time coordinated synchronized time

UTM Universal transverse mercator

UWP Universal weapons pylon

V

V Volts

VAC Volts alternating current

VAR Variation

VDC Volts direct current

VDU Video downlink/uplink

VEL Velocity

VFR Visual flight rules

VHF Very high frequency

VID Video

VIXL Video image crosslink

VNE Velocity, never exceed (airspeed limitation)
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VOL Volume

VOX Voice activated communication

VPS Video processor subsystem

VSD Vertical situation display

VSDS Vertical scale display subsystem

VTR Video tape recorder

VTS Video tracker system

W

WARN Warning

WFOV Wide field of view

W HOT White hot

WHT White

WL Water line

WOD Word of the day

WPN Weapon

WPT Waypoint

WRN Warning

WSPS Wire strike protection system

X

XDCR Transducer

XFER Transfer

XMIT Transmit

XMSN Transmission

XMT Transmit

XMTR Transmitter

XTK Crosstrack
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APPENDIX C

SPECIAL MISSION

the Multifunction Displays.  An antenna isC-1. GENERAL.
mounted on the lower center section of the

This appendix provides description and operating helicopter. A TACAN circuit breaker is located
procedures for those systems peculiar to the OH-58D on the auxiliary overhead circuit  breaker
Special Mission helicopter. panel.

2. Operation. DATA NOT AVAILABLE.C-2. RESCUE LADDERS.

1. Desc r i p t i on .  Two  rescue  l adde rs  a re
provided. A ladder is located on each side
weapons pylon arm. The ladders are stowed
in a metal  housing. A mechanical  release
cable for each ladder is routed forward to
release handles located on each side of the
center  console  at  the  instrument  panel
intersect.

2. Operation. The rescue ladders are released
by pulling the release handle located on each
side of the center console. Refer to TM 1-
1520-248-23, Chapter 2.

C-3. ACOUSTIC BEACON.

A sal t  water  act ivated,  battery  powered  acoust ic
beacon is mounted on the aft side of the CPG seat
bulkhead. Refer to TM 1-1520-248-23.

C - 4 . W E I G H T  O N  G E A R  I N T E R R U P T
SWITCH.

A weight on gear interrupt switch is located directly
above the pilot  MFD. The switch is labeled NORM/
INTERPT. When the switch is in the INTERPT position,
continuous navigation alignment may be accomplished
when operating aboard ship.

C-5. BASEBAND/DIPHASE SWITCH.

The baseband/diphase switch is located adjacent to the
weight on gear interrupt switch. The switch allows a
frequency switch for Army/Navy channels as required.

C-6. AN/ARN-153 TACAN.

1. Desc r i p t i on .  The  AN/ARN-153  TACAN
navigation set is located in the aft electrical
compartment. The system operates through
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

WITH THIS PUBLICATION?

FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS)

DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

BE EXACT PIN--POINT WHERE IT IS

NO GRAPH NO
TABLE

NO

IN THIS SPACE, TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE

DA 2028--2FORM
1 JUL 79

PREVIOUS EDITIONS
ARE OBSOLETE.

DRSTS-M verprint2, 1 Nov 80

THEN . .JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR
IT OUT, FOLD IT AND
DROP IT IN THE MAIL!



TM 1--1520--248--10

FIGURE

15 November 2001 Operator ’s Manual for Army OH--58D Heli-
copter

PARA-

THEN . .JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR
IT OUT, FOLD IT AND
DROP IT IN THE MAIL!

P.S.- - IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION, MAKE A CARBON COPY OF THIS
AND GIVE TO YOUR HEADQUARTERS.

PAGE

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

WITH THIS PUBLICATION?

FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS)

DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

BE EXACT PIN--POINT WHERE IT IS

NO GRAPH NO
TABLE

NO

IN THIS SPACE, TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE

DA 2028--2FORM
1 JUL 79

PREVIOUS EDITIONS
ARE OBSOLETE.

DRSTS-M verprint2, 1 Nov 80

SOMETHING WRONG



FOLD BACK

FILL IN YOUR
UNITS ADDRESS

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS

COMMANDER
U.S. ARMY AVIATION AND MISSILE COMMAND
ATTN: AMSAM--MMC--MA--NP
REDSTONE ARSENAL, AL 35898--5230

T
E

A
R

A
LO

N
G

P
E

R
F

O
R

AT
E

D
LIN

E
REVERSE OF DA FORM 2028--2 Reverse of DRSTS-M Overprint 2,

1 Nov 80



077452-000
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